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CHAPTER  I 
TEE  PROBLEM 

The  establishment  of  norms  is  the  final  step  in  the  stan- 
dardization of  a  test.    No  test  can  truly  be  considered  well- 
standardized  unless  it  furnishes  one  or  r.^ore  sets  of  such  inter 
pretative  devices  accompanied  by  a  full  description  of  the 
manner  by  which  they  were  evolved.    The  Metropolitan  Achieve- 
ment Test  series  already  publishes  a  wide  variety  of  norms, 
but  heretofore  it  has  not  set  up  or  made  available  to  its 
users  any  regional  norms. * 

Purpose  of  the  itudy 

The  purpose  of  this  study  is  to  prepare,  in  accordance 
with  scientific  statistical  methods,  New  England  norms  for  the 
1947  revision  of  the  l~e tropoli tan  .achievement  Tests  and  to 
evaluate  these  in  respect  to  national  norms  already  prepared 
and  published  for  this  revision. 

ocope  of  the  Jtudy 

This  study  deals  with  the  setting  up  of  grade  norms  for 
the  modal  age-grade  group  including  6639  cases  and  the 
traditional  grade  group  including  11,900  cases  in  the  New 
iSngland  area  represented  in  the  1947  standardization. 


Gertrude  ft.  liildreth,  I.anual  for  interpreting,  Torld 
Book  Company,   1948,  p.  34. 
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Justification  for  the  Study 

The  19^7  revision  of  the  Metropolitan  Achievement  Tests 
includes  a  far  wider  and  greater  sampling  than  any  previous 
standardization.  For  the  establishment  of  national  norms,  the 
revised  edition  was  administered  to  more  than  500,000  pupils  in 
all  of  the  forty-eight  states,  and  from  these  the  random  sam- 
pling finally  used  was  taken.  No  provision  at  that  time  was 
made  for  the  setting  up  of  any  local  or  regional  norms  in  this 
country-wide  standardization  program,   the  time  factor  making 
possible  only  the  creation  of  national  norms  at  first,  but  with 
a  view  to  further  specialized  norms  in  due  season.  However,  each 
region  does  have  certain  environmental  variables  peculiar  to  its 
own  locale  -  differences  in  courses  of  study  and  enrichment 
possibilities  for  the  curriculum;  differing  lengths  of  the 
school  year;  varied  racial,  social  and  economic  problems;  and 
diverse  ratios  of  urban  and  rural  schools.  In  view  of  the  pos- 
sible weighting  factor  of  conditions  such  as  these,  it  seems 
wise  to  experiment  at  tnis  time  with  the  establishment  of  a 
set  of  regional  norms,  to  see  if  the  creation  of  such  may  not 
be  a  further  necessary  interpretative  device  for  those  commu- 
nities in  the  Mew  England  area  who  are,  and  will  be,  users  of 
the  Metropolitan  Achievement  Tests. 

Summary  of  Aims 

The  aim  of  this  study,   therefore,   is  to  set  up,   in  approved 
statistical  form,  grade  norms  for  the  194-7  revision  of  the  Met- 
ropolitan Achievement  Tests ,  to  compare  these  with  the  already 

I 


established  national  norms,  and  to  analyze  and  interpret  what 
ever  differences  may  be  found  in  such  a  comparison. 


CHAPTER  II 
HBVIBff  OF  RESEARCH 

In  any  scientific  educational  study,  a  careful  and  thor- 
ough investigation  of  all  valid  research  in  connection  with  the 
various  aspects  of  it  is  a  fundamental  prereq uisite •  tiowevcr, 
in  the  area  of  this  particular  study,  the  research  to  date 
which  has  a  direct  bearing  up.n  the  problem  is  meager  compared 
to  the  material  available  in  many  other  educational  areas. 

Concept  of  Morns 

For  this  special  problem  a  mow ledge  of  the  basic  under- 
lying concepts  related  to  norms  is  very  necessary,    many  people 
confuse  the  words  "norms"  and  "standards",  using  them  inter- 
changeably as  though  they  were  synonymous.     From  a  forth- 
coming book  in  measurement  by  Flanagan-*-  he  distinguisnes  these 
terms  in  the  first  draft  of  the  chapter  entitled  "Units,  Scores 
and  Norms  in  Educational  Measurement." 

"The  word  "standard"  implies  something  set  up  as  a 
desirable  model  or  a  minimum  goal,  whereas  "norm" 
carries  the  connotation  of  describing  things  as 
they  actually  are." 

2 

Greene,  Jorgenson  and  Gerberich  confirm  this  when  they 
state  emphatically  that  "norms  are  the  levels  of  achievement 
which  typical  pupils  actually  attain." 


1  John  C.  Flanagan,  "Units,   Scores  and  Norma  in  Educational. 
Measurement" ,  unpublished,  p.  2. 

^Karrv  A.  Greene,  Albert  M.  Jorgenson,  J.  Raymond  Gerberic 
Measurement  and  Evaluation  in  the  Elementary  School,  Longmans 
txTeenr  Ilea  York,  1942,- p.  93.  


Ross    is  also  of  the  same  mind, 

"The  word  standard  implies  a  goal  or  objective  to  be 
reached  *  It  should  be  clear,  then,  that  a  norm  Ts 
not  a  measure  of  what  ought  to  be,  a  goal,  but  is 
merely  a  measure  of  what  is',  the  status  quo . " 

Hildretlr'  interprets  norms  as  derived  scores  from  the 
comparison  of  the  performance  of  one  or  more  individuals  with 
the  total  number  of  individuals  in  his  group. 

This  interpretation  is  corroborated  by  Odell, 

"Norm  is  the  term  used  to  refer  to  the  statement  of 
the  actual  achievement  of  a  group  of  pupils  which 
is  homogeneous  in  some  one  respect.  Usually  the  norm 
is  expressed  in  terms  of  the  median  score." 

Norms,  which  represent  existing  conditions,  must  not  be 

confused  with  standards,  which  represent  desired  conditions. 

Rather,  they  are  accurate  pictures  of  distributions  of  scores 

of  specified  groups  under  specified  conditions. 

Need  for  Norms 


The  administration  and  scoring  of  a  test  is  only  one  of 
the  phases  of  a  testing  program.  Once  this  part  is  accomplished, 
the  next  important  step  is  the  understanding  of  the  results 


C.C.Ross,  Measurement  in  Todays  Schools,  Prentice-Hall, 
Inc.,  New  York,  1941,  p.  295. 

2Gertrude  H.  Hildreth,  Manual  for  Interpreting,  World 
Book  Company,  New  York,  1948,  p.  54. 

C.W.Odell,  Educational  Measurement  in  High  School, 
Century  Company,  New  York,  1959,  pp.  50-51. 


< 


obtained.  This,  according  to  Greene,  Jorgenson  and  Gerberich, 
is  the  function  of  norms. 

"Norms  are  tables  of  information  necessary  for  the 
interpretation  of  test  scores,  and  are  obtained  by 
giving  the  particular  test  to  a  large  and  represen- 
tative sampling  of  pupils  in  the  same  grades  and  of 
a  type  similar  to  the  groups  with  which  teachers  will 
use  the  tests." 

Hildreth^  gives  further  clarification  to  this  very  impor- 
tant function  of  a  test. 

"Raw  scores  become  meaningful  only  when  some  method 
is  used  which  provides  for  the  comparison  of  the 
performance  of  an  individual  with  all  other  indivi- 
duals in  some  particular  group  of  which  he  is  a 
part,    actually,  there  is  no  one  method  which  is 
completely  satisfactory  in  every  situation;  but 
there  is  a  variety  of  methods  of  comparing  scores 
each  of  which  is  suitable  for  a  particular  purpose. 
These  derived  scores  are  called  norms .     The  existence 
of  a  variety  of  norms  base    upon  an  adequate  popula- 
tion is  one  of  the  most  essential  characteristics 
of  a  well-standardized  test." 

Norms,  then,  are  valuable  devices  for  test  interpretation 
and  furnish  the  starting  point  for  evaluation  of  the  results. 


nistory  of  ^orms 

There  is  little  research  available  on  the  history  of  norms 
i.owever,  from  Eft  lie  y    comes  a  concise  resume  of  the  significant 


"tarry  A.  Greene,  Albert  IT.  Jorgenson,  J.  Raymond  Gerberich 
up.  cit.,  p.  84. 

2 

Gertrude  U,  Eildreth,  Op.  cit.,  p.  34. 

3 

Truman  Lee  Kelley,  Interpretation  of Educational  Measure- 
merits,   Yorld  Book  Company,  New  ¥ork,  1927,  p.  12. 


trends  in  the  techniques  of  establishing  norms. 

"G-alton  at  various  times  encouraged  the  general 
movement  toward  the  establishment  of  norms,  as 
did  Gattell  11890}  a  little  later.     Rice  (1697) 
started  a  movement  based  upon  grade  norms  which 
has  extende..  far.    A  powerful  factor  furthering 
the  establishment  of  such  norms  has  been  the  school 
survey  movement,  beginning  with  the  Pittsburgh 
Survey  in  1907,  and  the  New  York  Surrey  in  1911-12, 
which  utilized  the  Courtis  arithmetic  tests.  The 
grade  norm  developed  in  connection  with  normal 
children,  and  an  age  norm  used  by  Binet  and  Simon  in 
1908,  determined  by  the  performances  of  normal  chil- 
dren, were  used  to  interpret  the  reactions  of  the 
abnormal.     This  early  difference  in  the  use  of  these 
two  types  of  norms  is  still  very  prominent,  though 
the  age  norm,  particularly  since  the  work  of  Terman 
(1916)   •  •  •  is  cor.  only  being  used  in  studies  of 
normal  children." 


Types  of  Norms 

Norms  which  accompany  commercial  tests  usually  include  one 
or  more  of  these  three  major  types:    age  norms,  grade  norms,  and 
percentile  norms.     In  addition  to  these,  there  are  other  kinds 
less  commonly  employed  yet  which  have  their  own  specialized 
function  in  accordance  with  their  author's  purpose. 

A  comprehensive  study  of  the  research  literature  reveals 
that  most  of  the  writers  in  the  field  of  measurement  give 
functional  rather  than  literal  definitions  of  the  various  types 
of  norms,  i.e.,  they  tell  what  they  do  rnther  than  what  they  are 

A  full  interpretation  of  norm  types  must  also  take  into 
consideration  the  uses  and  abuses,  the  advantages  and  limita- 
tions of  each  kind.     Some  experts  in  the  measurement  area  look 

carefully  at  both  sides  of  the  picture;  a  few  are  obviously 
biased  in  only  one  direction. 


1 * 


Age  Norms.  —  Lincoln  and  Y/orkraan1  make  the  following 

statement  about  age  norms, 

"When  the  grouping  of  the  pupils  is  done  by  ages  ?/ith 

no  regard  to  the  grades  in  v/hicii  the  children  are  placed, 

the  resulting  norms  are  age  norms." 

2 

EildrethTs     concept  of  age  norms  is  that 

"The  traditional  age  equivalents  for  the  Metropolitan 
Achievement  Test3  are  based  on  median  scores  of  a 
large  and  unselected  group  of  children  at  successive 
age  levels  regardless  of  school  grade." 

3he  also  stresses  the  reasonableness  of  the  assumption 
that  the  use  of  age  norms  emphasizes  maturation  rather  than 
school  experience  and  instruction. 

Flanagan    defines  age  norms  as  "scores  based  on  the  desig- 
nation of  the  age  group  whose  performance  equals  that  of  the 
individual." 

One  of  Recall's    arguments  for  the  use  of  age  norms  is 

that  they  "permit  the  computation  of  reading  age  and  reading 

quotients,  spelling  age  and  spelling  quotients,  and  mental  age 

and  intelligence  quotients."    Yet,  in  a  later  section  of  his 
5 

book,  he     injects  tne  warning  that  their  use  "does  not  set  a 
reasonably  fair  goal  for  all  pupils,   classes,  and  schools,  omit 
ting  as  it  does  several  important  elements." 


^Edward  A.  Lincoln  and  Linwood  L.  Workman,  Testing  and  the 
uses  of  Test  results,  ..acini! Ian,  JMew  xork,  1935,  p.  100. 

2 

ijertrude  n.  Hildreth,  0?  cit.,  p.  37. 

5 John  C.  Flanagan,  Op.  cit.,  p.  9. 
4 

Vfilliam  A.  tteuall,  Measurement ,  Llacmillan.  New  York,  1939 
p.  62.   

5Th-M        p.  ftfifi.   


3 


Flanagan    agrees  with  McCail,  yet  states  his  position  far 
more  clearly. 

"These  quotient  scores  give  a  simple  and  easily  under- 
stood  comparison  of  the  various  age  scores.     They  must 
"be  interpreted  with  considerable  caution  however  since 
educational  and  intelligence  tests  in  the  elementary 
school  have  a  very  high  correlation  between  them,  about 
90... The  size  of  the  correlation  coefficient  mentioned 
above  certainly  suggests  caution  in  interpreting  scores 
of  this  type. 

"Age  scores  are  also  greatly  affected  at  school  entrance 
and  variations  in  school  policies  with  respect  to 
acceleration  and  retardation." 

2 

Otis    stresses  the  negative  side  of  the  aqe  norm  picture 
entirely. 

"The  great  difficulty  in  obtaining  age  norms  is  that 
of  getting  a  really  unselected  group  at  each  age. 
if  we  wish  to  find  the  median  score  of  8-year  old 
children  in  a  test,  we  should  include  the  8-year 
pupils  in  the  first  and  second  grades  as  well  as 
tho.se  in  the  third  grade  and  above.    We  should  also 
include,  of  course,  all  8-year  children  who  have  not 
yet  entered  school.    This  is  usually  impossible, 
so  that  we  can  only  estimate  how  many  there  are  of 
such  pupils  and  what  their  scores  would  be." 

Greene,  Jorgenson  and  Gerberich^  discourage  the  use  of  age 
norms  as  a  separate  entity  because  they  felt  that  "many  factors 
other  than  age  were  operating  to  influence  the  average  achieve- 
ment of  pupils  grouped  in  grades." 


John  G.  Flanagan,  Op.  cit.,  p.  9. 

p 

Arthur  3 .  Otis,   Statistical  Method  in  Educational  Measure- 
ment t   Torld  Book  Company,  New  York,  1925,  p.  150. 


3Harry  A.  Greene,  Albert  K.  Jorgenson,  J.  Raymond  Gerberich 
up.  cit.,  p.  86. 


Hildreth    elaborates  far  more  completely  than  any  of  the 


above-named  writers  on  the  pros  and  cons  of  age  norms,  She 
lists  as  advantages  of  the  use  of  age  norms 

(1)  To  compare  the  performance  of  a  child  in  specific 
subject  areas  with  performance  of  other  children 
of  the  same  chronological  age  in  order  to  determine 
the  level  of  instructional  material  that  would  be 
suitable,  especially  in  clinical  and  remedial 
situations . 

(2)  To  compare  the  performance  of  a  child  in  specific 
subject  areas  with  his  mental  age  as  obtained  from 
a  standard  intelligence  test... 

(3)  To  compute  a  subject  quotient  which  may  be  compared 
with  the  I.  „. 

(4)  To  act  as  a  substitute  for  grade  equivalents  in 
school  systems  where  promotion  is  entirely  or 
largely  on  chronological  age... 

3he  also  suggests  some  precautions  which  should  be  hee.led 

when  age  norms  are  being  used. 

(1)  Age  norms  assume  that  growth  and  achievement  proceed 
at  a  uniform  rate  over  a  period  of  twelve  months. 
To  the  extent  that  school  instruction  is  specific, 
achievement  will  be  most  rapid  during  those  months 
'./hen  the  child  is  at  school.     In  certain  subjects, 
such  as  reading  and  vocabulary,  this  assumption  of 
uniform  grov/th  through  a  twelve-month  period  is  more 
realistic  than  ii.  subjects  like  arithmetic,  in  wMch 
instruction  is  much  more  specific. 

(2)  Age  norms  disregard  the  differing  opportunities  to 
learn  afforded  large  segments  of  an  age  group  because 
of  different  grade  placement. 

(3)  Age  norms  have  little  value  above  the  age  level 
typical  of  the  highest  grade  tested. 

(4)  Age  equivalents,  like  grade  equivalents (  Have 
differing  significance  from  low  to  high  age  levels. 


"Gertrude  H.  Hildreth,  Op.  cit.,  pp.  57-8. 
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Flanagan    places  the  best  use  of  age  Honrs  at  the  early 
elementary  level.     Greene,  Jorgenson  and  Gerberieh2  also  make  a 
statement  about  the  placement  use  of  these  norms  when  they  ques- 
tion their  usefulness  at  the  high  school  and  college  levels  due 
to  the  effect  upon  achievement  of  other  factors  than  age. 

The  consensus  of  opinion  is  that  while  age  norms  make  pos- 
sible the  securing  of  subject  ruotients  and  mental  ages,  they 
must  be  used  with  great  caution  due  to  the  possible  presence  of 
many  factors  other  than  age  which  may  be  operating. 

Grade  Norm 3.  —  In  defining  grade  norms,  the  inverse  of  age 
norms  is  true.    Definitions,  ranging  from  simple  to  complex,  by 
several  standard  authorities  in  Measurement  substantiate  this, 

dymonds     states  that  "grade  norms  are  averages  of  scores 

of  children  by  grade  in  school*" 

4 

According  to  Lee   ,  "grade  norms  are  the  average  scores 

made  on  the  test  by  the  pupils  in  each  grade." 

John  C.  Flanagan,  up.  cit.,  p.  9. 

^Iarry  a.  Greene,  Albert  N;  Jorgenson,  J.  Raymond  Gerberieh 
up.  cit.,  p.  95. 

3Percival  L,  Jymonds,  Leasurei'ient  in  secondary  Education, 
macmillan,  New  York',  1928,  p.  254. 

4 

J.  Hurray  Lee  and  Dorris  May  Lee,  Guide  to  I.  lea  sure  men  t  in 
Jecondary  ochools,  D.  Aople ton-Century  Company,  New  York,  1936, 
p.  59. 
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Grade  -aorras  are  ordinarily  expressed  in  terms  of  years  and 
school  months,  with  a  ten-month  school  year  used  as  the  basis 
for  measurement,  as  explained  in  the  hildreth  manual."1" 

The  elementary  school  area  is  where  grade  norms  are  of 
greatest  value  because  here  there  is  a  continuity  of  subject 
natter  from  grade  to  grade  over  an  extended  period  of  time. 
Since  the  American  public  school  system  is  a  grade  system,  wide 
use  is  made  of  grade  norms  and  they  are  the  most  easily  inter- 
preted of  all  the  norm  types. 

2 

Ruch  and  Jtoddard    ;;ive  a  compact  listing  of  the  main  advan 
tages  and  limitatiors  of  grade  norms: 

(1)  They  are  easily  derived,  being  simple  averages. 

(2)  The  grade  concept  is  a  very  familiar  one  in  the 
minds  of  school  officers. 

(5)     The  grade  is  the  unit  of  school  classification. 

(4)      Jide  applicability. 


(1)  Grade  location  is  a  man-made  thing,  and  the 
average  maturity  of  pupils,  grade  by  grade, 
differs  in  different  schools. 

(2)  Grade  standards  have  relatively  little  useful- 
ness i:.  the  high  school. 

(5)     Grade  norms  do  not  offer  easy  co. ..pari sons  .7ith 

mental  test  results,  since  the  latttr  are  almost 
invariably  expressed  in  age  units. 


Gertrude  H«  hildreth,  Up.  cit.,  p.  35. 

2 

G.  H«  Ruch  and  G.  D.    jtoddard,  Tests  and  i.easureme :its  in 
High  Jchool  Instruction,  Jorld  Book  Company,  rJew  lork,  1927, 


p.  3'i4-5. 


(4)     Grade  norms  allow  certain  subtle  errors  in 
interpretation  unless  age  and  mentality  are 
ta.:en  into  accountas  well. 

Hildreth's"1"  analysis  of  the  matter  of  grade  norms  is  e- 

nough  different  from  Ruch  and  Stoddard's  listing  to  warrant  its 

inclusion  here.    As  eommon  uses  she  names  the  following: 

(1)  To  determine  the  grade  level  for  which  a  pupil's 
performance  in  any  test  is  typical. 

(2)  ^o  compare  the  individual  pupil's  grade 
equivalent  with  that  of  other  pupils  and 
with  the  group  median. 

(3)  To  compare  local  achievement  with  the  national  norms. 

(4)  To  compare  achievement  of  any  grade  subdivision. . . 
with  a  total  unit  of  which  it  is  a  part,  in  order 
to  determine  subject  strengths  and  weaknesses. 

Amiong  the  weaknesses  of  srrade  norms,  she  mentions: 

(1)  Careful  consideration  should  be  given  to  the  meaning 
of  a  grade  equivalent  several  years  above  a  pupil's 
actual  grade  placement.  It  does  not  mean  that  he 
should  be  changed  to  this  higher  level  or  tnat  his 
achievement  is  equal  to  that  of  a  student  on  that 
level . .  . 

(2)  Grade  norms  should  not  be  considered  as  a  standard 
which  every  individual  in  a  grade  must  reach,  but 
rather  as  an  indication  of  what  the  average  pupil 
will  do. 

(3)  Grade  norms  are  not  comparable  at  all  grade  levels. 
Flanagan,     while  recognizing  the  valid  uses  of  grade  norms 

calls  attention  to  a  significant  weakness  which  is  often  over- 
looked : 


1Gertrude  H.  Hildreth,  Op.  cit.,  pp. 36-7. 
2  John  C.  Flanagan,  Op.  cit.,  p. 8. 


"In  the  elementary  grades  there  is  some  tendency  to 
devote  about  the  same  amount  of  time  to  each  subject 
each  year,    nowever,  the  situation  in  most  schools  at 
the  present  time  is  that  different  subjects  are  given 
greater  emphasis  at  various  stages  of  the  elementary 
school  program.    This  produces  some  ambiguity  in  the 
interpretation  of  the  scores  since  a  large  amount  of 
progress  by  all  pupil-  in  one  grade  is  given  no  more 
score  increment  than  a  small  gain  in  the  following 
grade . ■ 

McCall^"  discusses  the  use  of  grade  norms  from  a  different 
angle : 


"The  grade  norm  is  like  the  class  median  in  that  it 
makes  the  goal  visible  and  is  superior  to  the  class 
median  in  that  it  is  probably  a  better  regulator  of 
emphasis,  indicating  as  it  does  a  sort  of  universal 
consensus  as  to  how  much  of  one  ability  is  e^ual  to 
a  given  amount  of  another.    But  the  grade  norm,  even 
though  it  sets  a  goal  that  is  reasonably  satisfactory 
for  a  roughly  typical  class,  sets    a  very  unsatis- 
factory objective  for  individual  pupils  and  for 
atypical  classes." 

The  wisdom  of  using  grade  norms  in  high  school  is  severely 
questioned.     Flanagan^  makes  this  clear  when  he  states  that 
"at  the  secondary  school  and  college  levels,  grade  scores  tend 
to  lose  their  meaning  in  most  fields  because  of  the  lack  of  con- 
tinuity of  the  subjects  and  variability  in  grade  placement." 

Otis    frowns  upon  the  widespread  use  of  grade  norms 

because  of  the  presence  of  factors  3uch  as  these: 

(1)    When  the  pupils  of  a  grade  or  school  are  being 
tested  for  the  first  time,  some  may  fail  to 
understand  just  what  is  wanted,  thus  degree  of 
familiarity  with  standard  tests  affects  the 
median  score  of  a  class. 


"S/illiam  a.  UcCall,  Op.  cit.,  p.  365. 

John  C.  Flanagan,  Op.  cit.,  p.  9. 
Arthur  3.  Otis,   Op.   cit.,  p.  161. 


(2)  Examiners  differ  much  in  the  way  they  administer 
tests . 

(3)  The  accuracy  of  scoring  varies  much  from  school  to 
school. 

(4)  It  has  been  found  that  the  average  age  of  pupils  of 
a  certain  grade  varies  very  markedly  from  city  to 
city  and  evon  from  school  to  school  within  a  city. 

(5)  The  median  scores  of  the  various  grades  of  a 
school  or  a  school  system  in  a  mental-ability 
test  will  be  found  to  be  affected  to  a  large  extent 
by  the  social  status  of  the  community  and  in  quality 
of  instruction  also. 

In  the  elementary  school,  grade  norms  are  widely  used  be- 
cause of  their  easy  interpretation,  and  because  the  continuity 
of  skill  subjects  extends  over  a  large  grade  range.  However, 
;he  placement  of  content  and  the  amount  of  time  devoted  to  each 
subject  varies  so  much  from  school  to  school  and  community  to 
community  that  the  use  of  grade  norms  has  definite  reservations. 

Maay  of  the  limitations  of  age  and  grade  norms  which  cause 
briticism  have  been  circumvented  by  the  uce  of  what  Flanagan"*" 
sails  "age-grade  scores"  which  "give  a  better  picture  of  progress 
Ln  relation  to  that  of  the  typical  individual  having  typical 
training  than  do  the  scores  based  on  the  more  complete  group." 

flildreth^  calls  these  "modal  age-grade  norms".     Such  norms 
are  based  on  scores  of  only  those  children  who  have  progressed 
from  grade  to  grade  in  so-called  normal  order,  without  either 
acceleration  or  retardation. 


John  c.  Flanagan,  Op.  cit.,  p.  10. 
^Gertrude  ii.  Hildreth,  Op.  cit.,  p.  41. 


hildreth    projects  the  matter  a  step  further  by  saying 
that  "the  use  of  nodal  age  norms  tends  to  counteract  the  unfor- 
tunate practice  of  considering  traditional  grade  norms  accept- 
able standards  of  performance.     Instead,  a  standard  of  perform- 
ance which  is  more  reasonable  for  average  or  better  than  aver- 
age pupils  is  substituted." 

Although  both  age  norms  and  grade  norms  have  many  weaknesses 
and  limitations,  and  there  is  dissension  in  many  areas  regarding 
their  rightful  place  and  the  v;isdom  of  their  use,  they  are 
still  widely  used  in  all  parts  of  the  country. 

Percentile  norms.  —    A  preferential  type  of  norm  and  one 
particularly  adapted  to  the  secondary  school  level  is  the  per- 
centile norm.    Defined  by  Lincoln  and  .,'orkman, 2  "percentile 
norms  are  simply  successive  percentile  points,  usually  the 
ieciles,  of  the  distribution  of  scores  obtained  from  the  group 
on  which  the  test  is  standardized." 

Jtated  in  another  way  by  lee,    "percentile  norms  are  scores 
nade  on  the  test  and  indicate  the  percentage  of  pupils  which 
do  not  exceed  these  scores." 


"Gertrude  H.  Lildreth,  Loc.  cit.,  p.  41. 
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Edward  A.  Lincoln  and  Linwood  L.  '..'orkman,  Op.  cit.,  p.  100, 
Murray  Lee  and  Dorris  may  Lee,  Op.  cit.,  p.  59. 
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Kuch  and  otoddard    list  the  following  as  the  main  advan- 
tages of  using  percentile  norms: 

(1)  They  are  simple  in  their  interpretation, 

(2)  They  are  applicable  in  high  school  subjects 
where  age  and  grade  norms  have  little  meaning, 

(3)  Certain  percentiles  like  the  deciles  divide  the 
pupils  into  successive  levels  of  accomplishment . 

They  offset  these  uses  by  issuing  three  precautions: 

(1)  Their  calculation  requires  some  statistical 
knowledge  and  their  meaning  is  not  so  simple  as 
age  and  grade  norms. 

(2)  They  do  not    erit  direct  comparison  with 
mental  test  results. 

(3)  They  are  somewhat  less  reliable  than  averages... 
or  other  measures  based  upon  standard  deviations. 

2 

Hildreth    singles  out  further  common  uses  of  percentile 
norma : 

(1)  To  express  the  standing  of  individual  pupils  in 
each  subject  in  relation  to  all  other  pupils 
in  the  same  grade . 

(2)  To  determine  the  spread  of  ability  within  a  given 
grade  in  a  community  in  comparison  with  comparable 
variability  in  the  national  population. 

(3)  To  compare  spread  of  ability  from  class  to  class 
or  from  school  to  school. 

(4)  To  compare  the  relative  standing  of  a  pupil  as  he 
goes  from  grade  to  grade. 

dhe  also  notes  their  greatest  single  limitation  -  "that 

percentile  ranlis  are  not  of  equal  value  throughout  the  scale." 


G.  m.  Ruch  and  G.  D.  otoddard,  up.  cit.,  p.  63. 
' 'Gertrude  H.  Hildreth,  Op.  cit.,  p.  40. 


A  widespread  use  of  percentile  norms  is  apparent  in  the 

number  of  standardized  tests  which  now  include  norm  tables  for 

them  along  with,  or  in  place  of,  age  and  grade  norms. 

Other  Norms.  —  Although  age,  grade  and  percentile  norms 

for  the  most  part  hold  precedence,  different  and  newer  kinds 

have  come  to  the  fore  in  the  last  few  years.  Tiegs^"  condenses 

the  gist  of  these: 

"Recently,  other  types  of  norm  scores  have  come  into 
more  general  use.    Scaled  scores,  standard  scores, 
T-scores,  and  other  methods  of  indicating  achievement 
and  making  comparisons  between  the  results  of  different 
tests  sometimes  accompany  or  supersede  regular  age  and 
grade  norms." 

Since  these  types  have  no  direct  connection  with  this 
study,  they  have  not  been  elaborated  upon  beyond  the  recogni- 
tion of  their  existence. 

Norms  -  National  and  Local 

When  the  word  "norms"  is  mentioned  in  connection  with  a 

test,  most  people  think  immediately  of  the  printed  tables  which 

accompany  the  test  materials.    These  norms  are  national  norms, 

with  the  exception  of  those  sent  out  by  the  Cooperative  Test 
2 

Service    which  publishes  sectional  norms  -  one  section  including 
the  public  schools  of  the  East,  Middle  West,  and  West;  the 
other,  the  public  schools  of  the  South. 


^Ernest  W«  Tiegs,  Tests  and  Measurements  in  the  Improve- 
ment of  Learning,  Houghton  Mifflin,  Boston,  1939,  pp.  21-22. 

Cooperative  General  Achievement  Tests,  Cooperative  Test 
Service,  New  York,  1948. 
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Varying  combinations  of  national  norms  are  sent  out  with 


the  more  commonly  used  achievement  test  batteries.     The  Stan- 
ford Achievement  Tests1  furnish  age  and  grade  norms;  the 

2 

cooperative  General  achievement  Tests,"  percentile  norms;  the 
±owa  ©very-Pupil  Tests  of  Basic  Skills,     grade -equivalent  age- 
equivalent  norms  and  percentile  grade  norms;  the  Progressive 

achievement  Tests,4  grade,  age,  and  percentile  norms;  and  the 

5 

metropolitan  achievement  Tests,     age  and  grade  norms,  with 

percentile  norms  procurable  from  the  publisher. 

The  major  reasons  for  the  almost  one  hundred  percent  no nop 

oly  of  national  norms  are  well  stated  by  Durost:6 

"Perhaps  the  major  consideration  in  the  case  for 
national  norms  is  that  this  country  is  a  national 
unit  economically,   socially,  and  educationally... 
In  education  we  plan  nationally...  At  the  present 
time  textbooks  are  written  for  the  country  as  a 
whole...  .Standardized  tests  are  distributed  nationally." 

Stanford  Achievement  Test,  '."or  Id  Book  Company,  New  York, 

1940. 

^Cooperative  General  Achievement  Tests,  Op.  cit. 

Iowa  livery -Pupil  Tests  of  Basic  Skills,  Houghton  Mifflin, 
aoston,  1943. 
4 

Progressive  Achievement  Tests,  California  Test  Bureau, 
Los  Angeles,  1943. 

Metropolitan  Achievement  Tests,  7/orld  Book  Company, 
New  York,  1946. 

n 

Walter  II,  Durost,   "Care  in  Establishing  National  and 
Regional  Noras",  unpublished  paper  delivered  before  the 
American  Educational  Research  association,  Atlantic  City, 

New  Jersey,  February,  1948. 
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However,  he"1"  suggests  that  there  is  a  place  in  the  picture 

for  sectional  educational  planning,  evf;n  unto  norms: 

"To  emphasize  the  national  unity  is  not  to  detract 
in  any  way  from  the  right  or  responsibility  of  the 
local  school  unit  to  determine  its  own  curriculum 
and  to  select  its  own  tests  and  textbooks,  or  to 
depart  in  any  way  it  sees  fit  to  do  from  the  national 
pattern...  The  emphasis  on  our  national  unity  does 
not  minimize  in  any  way  the  real  existence  of 
regional  and  local  differences  from  the  national 
pattern.    Perhaps  such  differences  will  always  exist 
and  should  exist  if  education  is  to  be  functional 
in  terms  of  the  local  norms  in  the  advocacy  of  national 
test  norms.     Indeed,  one  supports  the  other  to  the 
extent  that  the  development  of  real  national  norms 
provides  the  basis  for  the  analysis  of  local  achieve- 
ment to  determine  what  real  differences  do  exist." 

Various  other  authors  have  expressed  themselves  on  the 

subject  of  local  or  regional  norms.     Lindouist    says  that  among 

the  defects  of  current  test  norms  is 

"the  failure  to  recognize  that  no  single  population 
can  be  defined  so  as  to  be  of  value  to  all  types 
of  schools,  but  that  schools  must  be  classified 
into  comparable  croups  and  norms  established  inde- 
pendently for  each  group." 

Sandiford    states  his  case  as  follows: 

"What  we  need  are  finer  and  special  standardizations. 
.re  need  them  not  by  countries,  states  or  provinces, 
but  by  cities,  wards  of  a  city,  and  for  each  racial 
or  social  group  within  the  wards  of  a  city. 
Standardization  by  grades  and  by  ages  are  also  too 
coarse.    V.'e  need  them  by  ages  within  the  grade.  And 
even  here  different  races  and  different  social  and 
occupational  groups  should  be  taken  into  account." 

Walter  N,  Durost,  up.  cit.,  p.  2. 
2 

E.  F.  Lindquist,   "Factors  Determining  Reliability  of 
Test  Norms",  Journal  of  Bduoational  Psychology,  21,  1930, 
pp.  512-20. 

3Peter  Jandiford,   "The  Standardization  of  Tests  and  Scales' 
Journal  of  Educational  Research,  7,  January,  1925,  pp.  14-27. 
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SymondsA  contends  that  national  norms  are  not  sufficient 
because  of  "variations  due  to  differences  in  locality,...  rate, 
...  sex,   ...  incentive,   ...  methods  of  teaching,  ...  practice 
effect oM 

The  American  Council  on  education    pleads  thus  for  special- 
ized norms: 

"There  is  need  for  establishing  sound  differential  norms 
in  addition  to  those  already  available.  It  is  particularly 
desirable  that  additional  norms  be  set  up,  for  example,  for 
specific  regions,  for  teachers*  colleges,  and  for  pre-pro- 
fessional  groups." 

Froelich    takes  the  stand  for  the  supremacy  of  local  norms: 

"Probably  the  most  satisfactory  way  to  attack  the  problem 
of  comparability  of  test  results  is  to  establish  local 
norms • " 

A  concise  summary  of  all  the  arguments  for  other  than 

4 

national  norms  is  presented  by  Odell: 

"There  are,  indeed,  many  factors  that  cause  norms  to  vary. 
...  The  achievements  of  pupils  vary  not  only  according  to 
locality,  race,  sex,  general  plan  of  school  organization 
but  also  because  of  such  factors  as  methods  of  teaching, 
textbooks  employed,  length  of  school  term  or  year,  incen- 
tives and  motivation  provided,  conditions  under  which  tests 
are  given,  including  previous  practice  with  wimilar  tests 
or  coaching  upon  such  tests,  whether  the  pupils  are  re- 
quired to  take  the  subject  or  have  elected  it." 


^Percival  M.  Symonds,  Op.  cit.,  p.  266. 

^American  Council  on  Education,  The  Testing  Iviovement , 
American  Council  on  Education,  V/ashington,  1937,  p. 54. 

"^Clifford  P.  Froelich  and  Arthur  L.  Benson,  Guidance 
Testing,  Science  Research  Associates,  Chicago,  1948,  p. 19. 

4C.W. Odell,  Op.  cit.,  p. 45. 


Three  research  studies  involving  the  establishment  of  local 
norms  for  specific  tests  have  been  done  within  the  last  four 
years. 

Two  of  these  involved  the  Revised  Minnesota  Paper  Form 
Board  Test.  Stephens,    in  setting  up  New  England  norms,  found 
that  in  almost  every  school  tested  in  that  area,  the  high  school 
median  for  New  England  was  higher  than  that  of  the  national 
median.  Tuckman    two  years  later  experimented  with  the  same 
test  in  Cleveland,  Ohio,  and  he  disagreed  with  Stephens,  his 
findings  not  differing  to  any  marked  extent  from  national  norms. 

Long  and  Hill    at  the  City  College  of  New  York  established 
local  norms  for  the  Purdue  Pegboard  and  concluded  that  the 
national  norms  were  too  high  and  not  differentiating  enough. 

The  implications  the  writer  has  gathered  from  a  review 
of  research  pertinent  to  this  study  are  summarized  as  follows: 

(1)  There  must  be  an  ever-present  awareness  of  the 
fact  that  norms  are  windows  through  which  one  sees 
the  median  status  of  a  specified  group  under 
specified  conditions. 

(2)  Most  test  publishers  furnish  one  or  more  of  three 
commonly  used  types  of  norms:  age,  grade,  percentile. 


■^E.W.  Stephens,  "Comparison  of  New  England  Norms  with 
National  Norms  on  the  Revised  Minnesota  Paper  Form  Board  Test, 
Series  AA",  Occupations  24,  November,  1945,  pp.  101-4. 

2 

J.  Tuckman,  "Age  and  Grade  Norms  for  High  School  Students 
on  the  Revised  Minnesota  Paper  Form  Board  Test",  Occupations  26, 
November,  1947,  pp.  97-100. 

3L.  Long  and  J.  Hill,  "Additional  Norms  for  the  Purdue 
Pegboard",  Occupations  26,  December,  1947,  pp.  160-1. 
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.age  norms  are  best  used  in  the  early  elementary 
grades  but  there  are  many  inherent  weaknesses  in 
their  use. 

Grade  norms  are  widely  used  in  the  elementary 
grades  where  there  is  a  continuity  of  the  skill 
subject  content  over  an  extended  time  range. 
These  norms  also  have  many  serious  limitations. 

Percentile  norms  are  the  only  norms  which  form 

an  adequate  basis  of  comparison  in  the  high  school. 

Modal  age  norms,  when  possible  to  secure,  are 
far  preferable  to  either  agl  or  grade  norms. 

New  types  of  norms  demand  careful  scrutiny  and 
bear  close  watching  in  view  of  their  possible 
ascendancy • 

Local  or  regional  nor. .3  are  necessary  in  some 
instances  as  supplementary  devices  for  a  more 
complete  and  accurate  interpretation  of  test 
results  in  a  specific  locale,  but  they  are 
nevor  to  be  considered  equal  to  or  paramount 
to  national  norms. 


CHAPTER  III 
TREATMENT  OF  THE  DATA 

In  setting  up  norms,  by  type  or  by  geographical  area,  the 
first  problem  confronting  one  is  the  selection  of  the  kind  of 
norms  to  establish  for  the  particular  purpose  involved. 

For  the  complete  national  standardization  of  the  Metropoli- 
tan Achievement  Tests  in  the  1947  revision,  many  types  of  norms 
were  set  up.  In  addition  to  the  conversion  tables  of  raw  scores 
into  standard  scores,  also  appearing  on  the  scoring  key  which 
accompanies  each  set  of  tests  are  traditional  grade  norms  and 
traditional  age  norms.  To  supplement  these,  in  special  separate 
booklets,  are  available  the  following  types  of  norms:  tradition- 
al age  equivalents,  grade  equivalents  and  percentile  norms  for 
pupils  in  white  public  schools;  grade  equivalents  and  percentile 
norms  for  the  modal  age  group  in  white  public  schools;  tradition- 
al grade  equivalents  for  pupils  in  parochial  schools;  and  tradi- 
tional grade  equivalents  for  Negro  pupils  in  segregated  schools. 

All  of  these  norms  have  their  place  and  make  possible  a 
far  more  intensive  interpretation  of  the  tests.  However,  for 
this  particular  study,  the  field  of  concentration  lies  in  the 
area  of  grade  norms  for  the  traditional  group  and  modal  age 
group,  based  on  the  New  England  sector  of  the  data  taken  from 
the  establishment  of  the  same  norms  in  the  national  standardi- 
zation program. 
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Definition  of  Terms 

3y  modal  age-grade  group,  according  to  hildreth,1  is 

meant  those  "children  who  have  entered  school  at  the  normal 

age  and  have  moved  from  one  grade  to  another  at  a  steady  rate 

of  one  year's  grade  for  one  yearfs  increase  of  chronological 

age."    The  traditional  or  total  grade  group  includes  all 

children  at  successiv  b  grade  levels,  regardless  of  age. 

A  definition  of  normal  children  as  given  by  Greene  and 
2 

Jorgenson    may  also  be  applied  to  distinguishing  between  the 
modal  age  group  and  the  traditional  group. 

"Normal  children  are  nupils  who  have  received  the 
expected  promotion  into  the  succee'ding  grade  each 
year  they  have  been  in  school.    That  is,  a  c'  ild  who 
has  been  in  school  five  years  and  has  made  five  years 
of  school  progress  is  normal.     If  he  has  been  in 
school  more  years  than  he  has  made  grades  of  school 
progress  he  is  said  to  be  retarded.    If  he  has  been 
able  to  make  more  than  one  year  of  school  progress  for 
any  given  year  of  school  attendance  he  is  said  to  be 
accelerated . " 

This  study,  therefore,  will  attempt  to  present  a  picture 
of  the  large,  all-inclusive  group  of  pupils  -  normal,  retarded 
and  accelerated  combined,  and  also  the  specific  segment  of  that 
larger  group  which  represents  those  who  have  proceeded  through 
their  school  grades  at  the  so-called  normal  rate  of  progress, 
one  year  to  a  grade. 

Gertrude  H.  Kildreth.  h.anual  for  Interpreting,    Torld  aook 
Company,  New  Xork,  1948,  p.  107. 

^Tarrv  A.  Greene  and  Albert  N.  Jor&enson,  The  Use  and  Intel 
pretation  of  Educational  Tests,  Longmans  Green,  New  York, 

p.  130. 
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Data  Being  Used 

Standard  scores  for  Region  I,  comprising  the  six  Mew  Eng- 
land states  and  lifted  out  as  a  regional  unit  from  the  national 
standardization  totals,  were  procured  from  the  World  Book  Com- 
pany. These  include  for  grades  2  to  9  inclusive  a  total  of  6639 
cases  in  the  modal  age-grade  group  and  11,900  cases  in  the  tra- 
ditional grade  group.  These  totals  are  a  composite  of  the  63 
sub-tests  of  the  five  batteries  represented  in  Table  1  below. 

Table  1.     Number  of  Cases  Used  in  Each  Grade 

■ 

NUMBER  CASES     NUMBER  CASES 
BATTERY                  GRADE                        (MODAL)  (TRADITIONAL) 

Primary  I  2  733  1175 
Primary  II  3  1136  1697 
Elementary               4                              1469  2651 

5  1186  2131 
Intermediate           6                             1020  1876 

7  377  7dQ 
Advanced                  8                               485  990 

9                                233  422 

6639  11900 

Nature  of  the  Sampling 

In  a  nation-wide  standardization  it  is  very  important  that 
the  sampling  used  be  adequate  and  that  the  normative  population 
represent  the  country  as  a  whole.  Likewise,  in  a  regional  stan- 
dardization, the  same  factors  hold  true  for  the  area  involved. 

As  valid  criteria  for  the  size  of  the  sampling  for  this 
study,  official  population  statistics  and  national  school  atten 
dance  records  have  been  used.  The  number  of  cases  used  in  the 

New  England  area  of  the  national  standardization  program  has 
been  checked  against  statistics  from  the  Bureau  of  the  Census 
of  the  United  States  Department  of  Commerce  and  from  the  Office 
of  Education.  The  data  tabulated  in  Table  2  show  that  the  per- 
centage of  cases  actually  used  in  the  New  England  sector  of  the 
standardization,  by  region  and  by  state,  as  compared  with  the 
number  of  cases  in  the  national  standardization,  exceeds  the 
population  percentages. 

Table  2.    Comparison  of  the  Total  Population  of  the  New  England 
States  and  the  Sample  Used  in  Establishing  New  England| 
Norms 


EST.  POP. 
STATE  (JULY  1946) 


c/o  OF  TOTAL        NO.  CASES 
POPULATION    IN  NAT.  STAN 


%  OF  CASES 
NAT.  STAN. 


Cont.U.S.  159,893,406 


Nlw  Eng, 

Maine 

N.H. 

Vt. 

Mass. 

R.I. 

Conn. 


9,044,705 
876,213 
516,735 
352,998 

4,590,254 
744,986 

1,963,519 


100.0 
6.5 
0.6 
0.4 
0.5 
3.3 
0.5 
1.4 


70046 
11900 
1704 
612 
219 
6311 
1063 
1991 


100.0 
17.0 
2.4 
0.9 
0.3 
9.0 
1.5 
2.9 


A  further  check  was  made  on  the  school  population  of  New 
England.  Table  3  shows  how  the  percent  of  cases  used  in  the 
New  England  area  of  the  norm  establishment  program  compares 
v.'ith  the  average  daily  school  attendance  percentages  for  the 
corresponding  area.  This  reveals  that  the  number  and  percentage 
of  cases  used  in  this  study  exceed  the  average  number  and  per- 
centage of  pupils  attending  schools  in  New  England. 


Table  3.    Comparison  of  the  School  Attendance  of  New  England 

and  the  Sample  Used  in  Establishing  New  England  Norms 


AVER.  DAILY        %  OF  TOTAL         NO.  CASES  %  CASES 

STATE  SCH.  ATT.  SCH.  ATT.  NAT.  STAN.      NAT.  STAN. 

(1944)  IN  U.S. 


Cont.  U.S.  19,602,772  100.0  70046  100.0 

New  Eng.  1,061,226  5.4  11900  17.0 

Maine  140,281  0.7  1704  2.4 

N.H.  57,615  0.3  612  0.9 

Vt.  47,820  0.2  219  0.3 

Mass.  517,849  2.6  6311  9.0 

R.I.  80,974  0.4  1063  1.5 

Conn.  216,687  1.1  1991  2.9 


Two  other  sets  of  comparative  data  are  presented  to  give 
added  verification,  in  terms  of  size,  to  the  adequacy  of  the 
sampling  used  in  this  study.  Table  4  shows  how  the  actual  num- 
ber of  cases  used  in  the  New  England  area  of  the  national  stan-t 
dardization  compares  with  the  theoretical  number  of  cases  which 
should  be  used  in  accordance  with  the  population  percentages. 


Table  4.  Comparison  of  the  Actual  Number  and  Theoretical  Num- 
ber of  Cases  for  the  Sampling  in  Terms  of  Population 
Percentages 


THEORETICAL  NO.       %  OF  N.E.        ACTUAL  NO.       fo  OF 
STATE  CASES  TO  USE  POP.  IN  CASES  USED  CASES 

EACH  STATE  BY  STATE 


New  Eng.  4553  100.0  11900  100.0 

Maine  419  9.2  1704  14.3 

N.H.  282  6.2  612  5.2 

Vt.  209  4.6  219  1.9 

Mass.  2313  50.8  6311  53.0 

R.I.  351  7.7  1063  8.9 

Conn.  979  21.5  1991  16.7 


Table  5  shows  how  the  actual  number  of  cases  compares 
with  the  theoretical  number  of  cases  which  should  be  used  with 
school  attendance  percentages  when  converted  to  a  strictly  l:ew 
England  basis.     It  can  be  readily  seen  that  the  actual  number 
of  cases  used  surpasses  the  minimum  number  expected  for  the 
corresponding  percentages  of  school  attendance. 


Table.  5.    Comparison  of  the  actual  Number  and  Theoretical  Num. 

ber  of  Cases  for  the  Sampling  in  Terms  of  School 
Attendance  Percentages 


TEEORET,  NO,     %  OF  SCH •  ATT .     ACTUAL  NO.     %  0?  CASES 
STATS  CASES  TO  USE     IN  EACH  STATE      CASES  USED      BY  STATE 


Kew  Eng.  3782  100.0  11900  100.0 

Laine  499  13.2  1704  14.3 

N.  E.  204  5.4  612  5.2 

Vt.  170  4.5  219  1.9 

Lass.  1846  48. 8  6311  53.0 

R.  I.  287  7.6  1063  8.9 

Conn.  772  20.4  1991  16.7 


In  any  large-scde  standardization  of  a  test,  national 
or  regional,  it  is  important  that  the  communities  selected  be 
as  truly  representative  as  possible  of  the  country  or  region. 
Each  community  used,  and  listed  In  Table  6,  was  selected  for 
this  standardisation  because  it  conformed  to  a  certain  type  of 
administrative  unit  necessary  to  make  a  composite  picture  of  a 
representative  sampling.    No  co: -"luriity  was  selected  unless  it 
agreed  to  test  in  at  least  three  consecutive  grades* 
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Table  6,  Kev?  England  eomnmni tie s  included  in  the  National 
Standardization  -frogram  for  the  Establishment  of 
Norms* 


3T..TE 

COl.IUHITY 

*TYPE  OF 
ASH*  UNIT 

2 

3 

4 

5 

GRADE 
6  7 

8 

9 

Maine 

Augusta 

3 

X 

X 

X 

X 

Bath 

4 

X 

X 

X 

X 

■r 

■Pi 

X 

X 

X 

Bingham 

4 

X 

X 

A 

X 

X 

X 

X 

X 

Calai  s 

4 

X 

X 

X 

X 

X 

X 

X 

X 

Houlton 

4 

X 

% 

X 

X 

X 

X 

X 

I.Iadi  son 

4 

X 

X 

X 

X 

X 

X 

i.ilo-3ro-..;nville 

4 

"V 

X 

X 

X 

X 

X 

X 

X 

Ruruf  ord 

3 

X 

X 

X 

X 

X 

X 

X 

X 

South  Portland 

3 

X 

X 

X 

Si  .H. 

Grove  ton 

4 

X 

X 

X 

X 

X 

X 

X 

X 

NeT/'oort 

4 

X 

X 

X 

X 

X 

X 

X 

Winche  s ter 

4 

X 

X 

X 

X 

X 

X 

X 

X 

vt . 

Burlington 

3 

X 

X 

X 

I.-ont'oe  li  er 

4 

X 

X 

X 

Mass; 

Be  In o  p  t 

3 

X 

X 

X 

Cambridge 

4 

X 

X 

X 

X 

X 

X 

E.  Bridgev/ater 

4 

X 

X 

X 

■v- 

mn 

X 

X 

X 

X 

Fitchburg 

2 

X 

X 

X 

X 

Haverhill 

2 

X 

X 

X 

Marlborough 

3 

X 

X 

X 

•yr 

X 

X 

X 

X 

New  Bedford 

1 

X 

X 

X 

Pittsfield 

2 

X 

X 

X 

X 

X 

Revere 

2 

X 

X 

X 

Bomerviile 

1 

X 

X 

X 

Taunton 

2 

x 

X 

X 

n.   I . 

Providence 

1 

X 

X 

X 

X 

Conn. 

Darien 

4 

X 

X 

X 

New  Haven 

1 

X 

X 

X 

X 

X 

Stamford 

2 

X 

X 

X 

*Type  of  administrative  unit 


1  -  100,000  population  plus 

2  -    30,000  -  99,000  population 

3  -    10,000  -  29,000  population 

4  -  Additional  units 


Booklet  of  i.  or:  :s.    Tor  Id  Book  Company,  lievj  rork 


Another  very  important  and  valuable  cheok  on  the  validity 
of  the  sample's  representativeness  is  the  use  of  intelligence 
test  results  for  comparative  purposes.  At  the  beginning  of  the 
national  standardization  program,  before  any  of  the  Metropoli- 
tan Achievement  Tests  were  administered,  each  pupil  participa- 
ting in  the  project  was  given  an  intelligence  test  from  the 
Pintner  General  Ability  Series.    Table  7  shows  how  favorably 
the  distribution  of  intelligence  quotients  for  the  pupils  of 
the  New  England  area  compares  with  these  of  pupils  used  in  the 
complete  national  standardization.    This  further  substantiates 
the  fact  that  the  sampling  used  is  representative  of  the  popu- 
lation involved. 


Table  7.    Comparison  of  Pintner  Mean  IQ/s  for  the  National 
Standardization  Sample  and  the  New  England  Sample 


NO.  CASES 

MEAN  IQ 

NO.  CaSES 

MEAN  IQ 

GRADE 

NAT.  SAMPLE 

NAT.  SAMPLE 

N.E.  SAMPLE 

N.E. SAMPLE 

2 

7374 

100.0 

1153 

99.0 

3 

9499 

99.0 

1898 

99.0 

4 

12134 

97.0 

2654 

98.0 

5 

11899 

97.0 

2137 

98.0 

6 

11183 

97.0 

1881 

98.0 

7 

8210 

97.0 

782 

98.0 

8 

5901 

96.0 

990 

97.0 

9 

3067 

99.0 

425 

96.0 

69267 

97.8 

11920 

97.9 

Total 

Mean 

Total 

Mean 

Nat'l 

Nat'l 

N.E. 

N.E. 

Sample 

Samp  le 

Sample 

Of  the  11920  children  to  whom  the  Pintner  test  was  given 
only  11900  took  all  the  required  sub-tests  in  the  Metropolitan. 


When  the  data  had  been  procured  and  the  nature  of  the  sam- 
pling evaluated,  the  next  step  involved  the  making  of  the  dis- 
tributions of  sub-test  scores  in  terms  of  standard  scores,  and 
finding  medians  of  these  distributions. 
Standard  Scores 

When  the  scoring  of  a  standardized  test  or  one  of  its  sub- 
tests is  completed,  one  has  a  set  of  detached  numbers  known  as 
raw  scores.     These  raw  scores,  unless  tnere  is  a  correction  for 
guessing,  represent  the  number  of  items  correctly  answered,  but 
tell  one  nothing  about  the  relative  standing  of  the  individual 
who  took  the  test.     Furthermore,  raw  scores  from  one  sub- test 
to  another  within  the  same  battery  cannot  be  compared,  nor  is 
there  any  comparability  between  the  various  batteries  or  between 
equivalent  forms  of  the  same  test,  in  terms  of  raw  scores. 
Therefore,  a  conversion  step  is  necessary  to  make  comparisons 
between  sub- tests,  batteries  and  forms.     Such  a  orocedure  of 
translating  raw  scores  into  a  set  of  comparable  units  results 
in  what  are  known  as  standard  scores. 

Some  test  publishers  use  the  z-score  or  the  T-score  tech- 
nique, both  of  which  are  common  statistical  procedures  whose 
explanation  may  readily  be  found  in  any  statistics  textbook. 
Another  uses  derived  scores  denoted  as  scaled  scores.     They  all 
accomplish  their  objective  which  is  comparability  of  scores  on 
the  various  sub-tests  of  the  same test  or  even  scores  on  differ- 
ent tests,  by  some  statistical  formula  involving  use  of  the 
mean  and  standard  deviation. 
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There  is  no  established  single  pattern  by  which  these 
derived  scores  are  obtained.    However,  our  concern  here  is  witi 
the  way  in  which  any  or  all  of  the  63  sub-tests  of  the  194  7 
revision  of  the  metropolitan  Achievement  'rests  can  be  placed 
on  a  common  denominator  of  comparable  measurement  units.  The 
answer  comes  from  the  niidreth  manual."*" 

"This  need  is  met  by  the  Lie  tropolitan  Achievement 
Test  comprehensive  standard  --cores.    Those  comprehensive 
standard" score s  are  normalized  scaled  scores  based 
upon  the  distribution  of  raw  scores  for  a  selected, 
precisely  defined  population.    Thi s population  waa  "che 
modal  age  group  at  Grade  6.    The  mean  was  arbitrarily 
set  at  200  and  the  standard  deviation  at  20  points." 

2 

She     further  clarifies  tne  techniques  used.  "These  .   .  . 

scores  .  .  .  derive  their  units  from  fractional  distances  along 
the  base  line  of  a  normal  curve  with  an  assigned  mean  and 
standard  deviation." 

The  initial  data,  procured  from  the  ./orld  Book  Company, 
consisted  of  tabulation  sheets  containing  raw  scores,  standard 
scores,  frequencies  for  each  score  in  the  national  standardi- 
zation, and  frequencies  for  the  traditional  grade  and  modal 
age  groups  for  each  of  the  regions  used  in  the  country-wide 
standardization.    From  these  sheets  were  taken  the  standard 
scores  and  frequencies  for  the  New  England  area  in  the 
traditional  and  modal  age  group  classification. 

1 

Gertrude  H.  Kildreth,  Manual  for  interpreting,  "orld 
Book  Company,  1948,  p.  35. 

2Ibid,  p.  106. 
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Use  of  the  Otis  normal  Percentile  uhart 

This  initial  data  was  set  up  on  Otis  normal  Percentile 
Charts. 1    These  are  specially  constructed  charts  of  cross-section 
paper  marked  off  on  a  percentile  scale  representing  percentile 
units  from  J.1  to  99.9.     'ollowing  the  example  of  logarithmic 
paper  and  carrying  out  the  logarithmic  principle  of  variable 

units,  the  size  of  the  units  is  relatively  narrow  at  the  center 
and  as  the  units  recede  farther  and  farther  from  the  center 
trey  increase  in  size. 

At  the  left  of  the  chart  are  spaces  for  four  items  of 
information,  viz.,   score  intervals,  frequencies,  sub-totals  and 
percent a  for  each  of  the  two  variables  which  may  be  plotted  on 
the  chart.     At  the  top  of  the  chart  are  spaces  for  the  legend 
or  necessary  information  about  the  problem  being  set  up  on  a 
particular  chart  -  the  grade  or  group,  number  of  cases,  name 
of  the  test,  form,  date,  examiner,  graph  maker,  school  and  name 
of  city  or  town.    Along  the  bottom  is  one  of  the  unique  and  most 
valuable  features  of  the  chart  -  a  standard  deviation  scale 
on  which  are  laid  off  three  t<|ual  sigma  units  on  either  side  of 
the  median  at  intervals  corresponding  to  the  width  of  sigma 
units  in  a  normal  curve.    Due  to  the  careful  setting  up  of  the 
scale  with  its  varying  magnitude  of  units,  these  sigma  distances 
are  two  inches  each. 

The  manual  of  directions2  which  accompanies  packets  of  the 

Arthur  3.  Otis,  Normal  Percentile  Chart,  Tor  Id  Book  com- 
pany, Kew  lork,  1938. 

2Ibid,  manual  of  Directions. 
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charts  states  concisely  the  twofold  purpose  of  the  Normal  Per- 
centile Chart:   "first,  to  accomplish  all  the  purposes  of  graph- 
in  representation  and  interpretation  of  the  scores  of  a  group; 
and  second,   to  do  so  in  the  simplest  and  easiest  manner." 

These  two  major  functions  of  the  chart  are  suo-divided 
into  many  specialized  classifications.  Of  these  five  are  per- 
tinent to  this  study t* 

(1)  To  see  at  a  glance  what  the  central  tendency  of  the 
group  of  scores  is,  and  also  to  obtain  a  measure 

of  the  central  tendency. 

(2)  To  see  at  a  glance  how  widely  the  scores  are  dis- 
tributed, and  to  obtain  a  measure  of  the  variability 
of  the  scores  in  the  group. 

(3)  To  compare  quickly  and  easily  the  central  tendencies 
of  two  or  more  groups  of  scores. 

(4)  To  compare  quickly  and  easily  the  varaibilities 
of  two  or  more  groups  of  scores. 

(5)  To  discover  the  peculiar  characteristics  of  a 
distribution  as  to  normality,  skewness,  etc., 
and  to  test  the  equality  of  units  in  various 
parts  of  the  range  of  scores. 

In  the  Appendix  is  a  sample  cnart,  a  copy  of  the  first  one 

actually  used  in  this  study.  With  this  as  an  illustration,  the 

step-by-step  procedure  for  using  the    Otis  Chart  follows. 

(1)     Using  the  data  cop_ed  ±rom  the  World  Book  Company's 
tabulation  sheets,  the  necessary  information  is 
transferred  to  the  top  of  the  chart.  This  particular 
chart  represents  Test  1,  Word  Picture  -  the  first 
sub-test  for  the  Primary  I  Battery  which  was  used  in 
Grade  2.  Variable  I  is  the  New  England  modal  age 
group  containing  733  cases,  while  Variable  II 

"^Arthur  S.  Otis,  Loc.  cit.,  p.l. 
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is  the  New  England  Traditional  Grade  Group  containing 
1175  oases. 

(2)  Since  the  data  copied  from  the  World  Book  Company* s 
tabulation  sheets  consisted  of  individual  standard 
scores,  the  next  step  is  to  group  these  individual 
standard  scores  into  score  intervals,  5  being  the 
interval  chosen  for  this  study.  Beginning  at  the 
lower  left  with  the  interval  containing  the  lowest 
score,  5-step  interval  limits  are  recorded  until 
the  interval  containing  the  highest  standard  score 
is  reached. 

(3)  Opposite  the  step  intervals  is  placed  the  frequency 
of  cases  found  in  each  interval,  by  tallying  or  men- 
tal count.  Although  any  step  interval  may  be  used, 

5  is  preferable  because  the  chart  itself  is  laid  off 
in  5-space  units  which  makes  such  an  interval  easier 
and  quicker  to  handle. 

(4)  The  figures  for  the  "subtotals"  column  are  found  by 
cumulatively  adding  the  frequency  column  from  the 
bottom  to  the  top.  The  last  subtotal,  if  the  work  is 
correct,  will  equal  the  number  of  cases  used  with 
that  variable. 

(5)  The  percents  are  really  cumulative  percents,  and  are 
found  by  dividing  each  number  in  the  subtotal  column 
by  the  number  of  cases  in  the  whole  distribution. 

(  If  a  calculating  machine  is  available,  the  "subto- 
tals" column  may  be  omitted  and  the  "percents"  col- 
umn may  ue  directly  found  from  the  "frequency"  column 
oy  translating  the  reciprocal  of  the  number  of  cases 
into  a  percent,  and  then  using  the  process  of  cumu- 
lative multiplication.  The  final  percent  should  equal 
100  or  some  decimal  between  99.9  and  100. 

(6)  The  data  is  now  ready  for  use  in  plotting  the  points 
on  the  chart.  First  of  all  is  located  the  horizontal 
line  which  marks  the  upper  limit  of  the  first  step 
interval.  A  dot  is  placed  on  the  horizontal  line  at 
the  point  indicated  by  the  corresponding  number  in 
the  percents  column.  This  procedure  is  continued  un- 
til the  top  interval  is  reached.  The  "percents" 
column  will  read  100,  but  the  highest  dot  that  can 
be  placed  will  be  at  99.9. 

(7)  The  neit  step  is  the  drawing  of  the  percentile  curves 
which  are  really  lines  connecting  each  pair  of  con- 
secutive dots  plotted  on  the  horizontal  scale.  These 
lines  may  be  exact  joining  of  dots  from  point  to 

> 

point,  or  they  may  be  smoothed  curves.    This  means 
that  in  order  to  smooth  out  irregularities  a  straight 
line  is  drawn  touching  as  many  of  the  plotted  points 
as  possible,  maintaining  an  approximate  balance  of 
untouched  joints  above  and  below  the  line.     In  a  nor- 
mal distribution  the  dots  will  tend  to  form  the  basis 
for  a  smooth  curve, ipso  facto.     If  the  distribution 
is  skewed,  such  will  not  be  the  case  and  the  tendency 
will  be  for  the  dots  to  lie  in  a  curve. 

(8)  Once  the  lines  or  curves  are  drawn,  the  measure  of 
central  tendency,  which  for  this  chart  is  the  median, 
must  be  located*.    This  is  easily  found  by  reading  off 
the  point  where  the  50th  percentile  cuts  the  curve 
that  has  been  drawn. 

(9)  The  measure  of  variability  -  the  standard  deviation- 
now  needs  to  be  determined.     It  is  located  by  reading 
off  the  points  where  the  curve  cuts  across  the  plus 

1  si  ma  line  and  the  minus  1  sigma  line .     If  the 
distribution  is  normal,  these  two  measures  will  be 
equal;  if  not,  the  sigma  values  will  have  to  be 
averaged  to  get  a  mean  measure  of  variability. 

(10)     The  same  procedure  is  used  for  the  other  variable 
which  in  this  particular  illustration  is  the 
Traditional  Group. 

Thus  it  can  be  seen  how  graphically  and  concisely  such 
a  chart  make-  possible  at  a  glance  the  comparison  of  two  vari- 
ables in  respect  to  range,  median,  standard  deviation,  and 
shape  of  the  distribution.    Within  the  confixie^  of  such  a  pre- 
cisely set  up  chart  is  contained,  in  graphic  form,  the  whole 
body  of  information  necessary  for  a  >  uick  and  ef  icient  inter- 


pretation of  a  sample  of  tbe  initial  data  used  in  this  study. 


CHAPTER  IV 
THE  ESTABLISHMENT  CF  GRADE  NORMS 

Once  the  initial  data  v;as  treated  statistically  by  making 
distributions  of  sub-test  scores  and  finding  their  medians,  the 
procedure  for  the  establishment  of  grade  norms  involved  two 
major  steps. 
Norm  Line  Charts 

The  first  step  was  the  making  of  norm  line  charts  on  cross- 
section  paper  so  that  the  sub-test  medians  could  be  plotted 
against  the  time  of  year  when  the  tests  were  administered,  xhe 
charts  Yjere  set  up  on  very  large  sheets  so  that  one-step  inter- 
vals could  be  used  to  insure  easier  and  more  accurate  readings. 
This  procedure  required  two  charts  for  each  of  the  eleven  sub- 
tests -  a  chart  for  the  traditional  grade  group  and  one  for 
the  modal  age  group. 

otandurd  scores  coverin.    the  complete  range  for  a  sub-test 
were  arranged  in  ascendinb  order  at  the  left  side  of  the  chart 
on  the  Y  or  vertical  axis.    Along  the  bottom  of  the  chart  on  the 
X  or  horizontal  axis  were  written  the  grade  intervals.  3ince 
in  this  study  a  school  year  was  interpreted  to  include  ten 
months,  the  grade  intervals  were  in  terms  of  tenths  of  a  "grade 
year . " 

7or  each  sub-test  in  turn,  the  grade  medians  were  located 
on  the  standard  score  axis  and  plotted  against  the  grade  axis 
for  the  second  month  of  the  "grade  year",  since  this  was  the 


time  when  the  tests  used  in  this  particular  study  had  been 
given.    Along  each  chart,  grade  by  grade,  this  plotting  was 
continued.    When  all  the  points  had  been  plotted,  smooth  curves 
were  drawn  through  the  plotted  points  of  those  distributions 
which  shaped  up  normally. 

Problems  of  Interpolation.  —    If  the  sampling  is  both 
quantitatively  adequate  and  qualitatively  representative,  the 
drawing  of  smooth  curves  through  the  interpolated  areas  will 
cause  no  difficulty.  However,  if  a  smooth  curve  does  not  re- 
sult, a  major  problem  presents  itself. 

The  size  of  the  total  sampling  may  hold  up  against  popula- 
tion and  school  attendance  criteria,  and  the  composite  of  com- 
munities used  may  be  an  assumably  representative  group,  yet  in 
breaking  down  the  totals  into  sub-test  sections  by  grades,  a 
new  ai^gle  may  develop.  There  may  be  a  chance  fluctuation  which 
is  inherent  in  the  sampling,  or,  what  is  more  likely,  there  may 
be  an  atypical  community  or  block  of  communities  within  one 
small  unit  of  the  whole  which  pulls  that  particular  section  of 
the  distribution  sadly  out  of  line. 

In  this  particular  study  such  difficulties  were  encounter- 
ed for  the  Traditional  Grade  Group  in  Arithmetic  Fundamentals 
for  Grades  6  and  9;  in  Arithmetic  Problems  for  Grades  6, 7, and 
8;  in  Geography  for  Grades  8  and  9;  and  in  Science  for  Grades 
6  and  8.     In  the  Modal  Age  Group  snags  arose  in  Arithmetic 
Problems  for  Grades  5, 6, and  7;  in  Arithmetic  Fundamentals  for 


Grades  5  and  9;  in  History  and  Civics  for  Grades  6, 7, 8, and  9; 
and  in  Literature  in  Grades  6, 7, and  8. 

In  research  studies  involving  the  use  of  a  self -constructed 
test,  the  author  upon  discovery  of  such  a  condition  would  en- 
large the  sampling  until  the  difficulties  had  leveled  off  and 
normality  had  been  reached.  However,  in  this  study  where  data 
already  in  completed  form  was  being  used,  such  a  procedure  was 
not  possible.  Therefore,  two  research  experts  were  consulted, 
viz.,  Mr.  Roger  T.  Lennon,  Director  of  the  Division  of  Research 
and  Test  Service  for  the  World  Book  Company,  and  Dr.  Walter  N. 
Durost,  Test  Consultant  for  the  same  company.  Both  considered 
the  problem  carefully  and  made  the  final  decision  on  the  loca- 
tion of  the  lines  of  best  fit  through  the  plotted  points  under 
the  assumption  that  if  enough  extra  communities  could  be  added, 
the  present  negative  effect  of  the  sampling  in  these  poignant 
afeas  would  be  offset  and  the  assumed  lines  to  be  drawn  would 
be  the  actual  ones  secured.  A  further  check  on  this  procedure 
was  advised:  to  get  the  median  of  the  means  of  all  individual 
community  data  available  for  the  New  England  area. 

As  a  result  of  this  consultation  and  in  accordance  with 
the  above  assumptions,  the  norm  lines  in  this  study  were  ad- 
justed where  it  was  deemed  necessary  in  the  serious  problem 
spots. 

Problems  of  Extrapolation.  —    After  the  norm  lines 
within  the  interpolated  areas  are  drawn,  there  is  still  the 


matter  of  extrapolation.    This  is  the  business  of  assigning  hy- 
pothetical grade  equivalent  values  to  grade  levels  without  the 
pale  of  the  grades  actually  tested,  and  is  done  by  extending 
the  norm  lines  above  and  below  the  interpolated  areas.     This  is, 
at  all  times,  a  risky  procedure  fraught  with  many  complications 
and  should  never  be  attempted  unless  the  grade  range  is  unusu- 
ally wide. 

Three  reasons  for  difficulties  attendant  upon  the  use  of 
extrapolation  are  readily  apparent  upon  examination,     in  the 
first  place,  there  tends  in  the  upper  grades  to  be  a  decelera- 
tion of  the  learning  rate  which  would  cause  a  horizontal  detour 
of  the  erstwhile  steadily  rising  norm  line  and  make  it  parallel 
with  the  base  line.     Jecondly,  during  the  eighth  and  ninth  grade 
the  continuity  of  skill  subjects  taught  from  grade  to  grade 
ceases,  thus  preventing  further  regulated  learning  as  a  basis 
for  testing  improvement.    ~nd,  lastly,  the  grade  of  initial 
teaching  in  the  informational  subjects  and  also  the  curriculum 
pattern  varies  from  community  to  community. 

Fully  cognizant  of  these  limitation 5,  this  study  neverthe- 
less includes  extrapolated  as  well  as  interpolated  grade  equi- 
valent values.     The  wide  range  of  the  metropolitan  Achievement 
Tests  combined  batteries  plus  their  normalized  scaled  score 
technique  which  makes  possible  comparability  between  batteries 
seemed  to  justify  this.     The  extended  nor:,  lines  have  been 
drawn  under  the  assumption  that  if  a  population  of  like  sampling 
in  size  and  representativeness  were  exigent  in  this  study, 
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values  such  as  the  extrapolated  ones  here  reported  would  be 
found  in  actuality,  provided  that  the  same  pattern  persisting 
in  the  interpolated  areas  could  be  followed.    The  inner  limits 
of  the  extrapolated  values  have  been  indicated  on  the  accompany- 
ing norm  line  charts  to  remove  all  doubt  regarding  the  boundaries 
of  what  is  and  what  is  assutied  to  be. 


Tables  of  Grade  Equivalents. 

TLe  second  major  step  in  setting  up  grade  norms  was  the 
preparation  of  the  tables  of  grade  equivalents.     From  the  norm 
line  charts  were  read  off  and  tabled  the  grade  equivalents 
corresponding  to  each  even-numbered  standard  score  throughout 
the  complete  distribution  for  each  separate  battery.     From  these 
tables  other  grade  equivalents  not  listed  here  may  oe  found  by 
interpolation. 

As  a  part  of  this  study  are  included  reproductions  of  the 
set  of  charts  used  in  establishing  the  grade  norms.    These  have 
been  reduced  in  size,  the  X  axis  to  one-half  its  original  size, 
the  Y  axis  to  one-  uarter  of  its  original  size.     In  so  doing 
some  of  the  fineness  of  detail  has  been  necessarily  lost  so  that 
the  reading  off  of  grade  equivalents  from  these  reduced  charts 
cannot  be  done  with  quite  the  same  precision  as  was  possible  in 
the  original  large-size  ones. 
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METROPOLITAN  ACHIEVUiBNT 

Table  8. 

Grade 

Norms  in  Terms  of  Standard  .Scores 

• 

Traditional  Grade 

Groups  - 

New  England 

PRDIAHT  I 

BATTERY 

— —  

i  e  s  Ti 

j.      ie ST;  & 

?p  qf,  5 
J.  C  ■  j  u  O 

JTAHD. 

;ord 

Y/ord 

Tf  \  T»r1 

dCORE 

Pi  ct . 

Re  cog. 

T<  *p>  s  n 

iVJ.C  SUl  . 

T^Ti  im  hp  t*  ^ 

1    L-U.il  UC  1  O 

176 

5.0 

5.0 

4.8 

4.9 

174 

4.3 

4.8 

4.7 

A  D 

4.8 

172 

4.7 

4.7 

4.5 

4.6 

170 

4.6 

4.6 

4.4 

a  rr 

4.5 

168 

4.5 

4.5 

4.3 

4.4 

166 

4.4 

4.4 

4.6 

164 

4.2 

A  O 

4  •  <s 

4  .U 

A  1 

4.1 

162 

4.1 

4.1 

4.U 

4.0 

160 

4.0 

4.0 

o .  y 

O  .O 

158 

3.9 

■  o 
o«« 

3.8 

3.7 

156 

3.3 

3.8 

3.7 

3.6 

154 

3.7 

3.7 

3.6 

3.4 

152 

3.6 

3.6 

3.5 

3.3 

150 

5.5 

5.5 

3.5 

3.2 

148 

3.4 

3.4 

3.4 

3.0 

146 

5.4 

3.4 

3.3 

2.9 

144 

3.3 

3.3 

3.2 

2.8 

142 

5.2 

3.2 

3.2 

2.6 

140 

3.1 

3.1 

3.1 

2.5 

153 

3.0 

3.0 

3.0 

2.3 

156 

3.0 

3.0 

2.9 

2.3 

134 

2.9 

2.9 

2.9 

2.1 

132 

2.8 

2.8 

2.8 

1.9 

130 

2.7 

2.7 

2.7 

1.8 

128 

2.7 

2.7 

2.6 

1.7 

126 

2.6 

2.6 

2.6 

1.5 

124 

2.5 

2.5 

2.5 

1.4 

122 

2.5 

2.5 

2.4 

1.5 

120 

2.4 

2.4 

2.4 

1.1 

118 

2.3 

2.3 

2.3 



r 


L 


L3T30P0LIT,iIT  ACIIIETEICEIIT  TE3T3 
Table  8,  concluded. 

Grade  norms  in  Terms  of  .Standard  ocores 

Traditional  Grade  Group  -  IMevj  England 

PRIMARY  I  BATTERY 


Test  1         Test  2  Test  3  Test  4 

STAND.  V/ord  ./ord  ..'ord 

■SCORE  Pict.  Recog.  Kean.  Numbers 


116 

2.3 

2.3 

2.2 

114 

2.2 

2.2 

2.2 

112 

2.1 

2.1 

2.1 

110 

2.1 

2.1 

2.0 

10S 

2.0 

2.0 

2.0 

106 

2.0 

2.0 

1.9 

104 

1.9 

1.9 

1.8 

102 

1.9 

1.9 

1.7 

100 

1.8 

1.8 

1.7 

98 

1.8 

1.6 

1.6 

96 

1.7 

1.7 

1.5 

94 

1.7 

1.7 

1.5 

92 

1.6 

1.6 

1.4 

90 

1.6 

1.6 

1.3 

83 

1.6 

1.6 

1.2 

86 

1.5 

1.5 

1.1 

84 

1.5 

1.5 

1.1 

62 

1.4 

1.4 

80 

1.4 

1.4 

78 

1.3 

1.3 

76 

1.3 

1.3 

74 

1.2 

1.2 

72 

1.2 

1.2 

70 

1.1 

1.1 

68 

1.1 

1.1 

66 

1.0 

1.0 

64 

1.0 

1.0 

r 


C  < 


Table  9. 


METROPOLITAN  ACHIEVEMENT  TESTS 
Grade  Norms  in  Terms  of  Standard  Scores 
Traditional  Grade  Group  -  New  England 
PRIMARY  II  BATTERY 


STAND. 

SCORE 


Test  1      Test  2 


Read. 


Vocab . 


Test  3 
Ar ith. 
Fund . 


Test'T" 
Ar  i  th . 
Prob. 


Test  5 


Speli* 


1  QD 

6.0 

h  .7 

5  .8 

5  .8 

5  .7 

1  ftft 

c  ft 

j  » -> 

n  .7 

■S  .7 

^> »  j 

1  Rf, 

S  7 

->  • 

5  .6 

5.6 

5.4 

1  ft4 

j  •  j 

5.4 

5  .3 

1  ftp 

S  4 

5  2 

■5  .4 

5  .2 

i  ftn 

13  .  J 

5.4 
j »~ 

"5 . 2 

5  .1 

T  7ft 
1  [  O 

3  •  1 

4  Q 

*  j 

5  .0 

4.9 

1  76 

J  »vl 

4-8 

n  .  2 

4.Q 

4.8 

1  74 

4  ft 

4  7 

4.8 

4.7 

172 

4.7 

4.5 

5  .0 

4.6 

4.6 

170 

4.6 

4.4 

4.9 

4.5 

4.5 

168 

4.5 

4.3 

4.8 

4.4 

4.4 

166 

4.4 

4.2 

4.7 

4.2 

4.3 

164 

4.2 

4.0 

4.6 

4.1 

4.1 

162 

4.1 

4.0 

4.5 

4.0 

4.0 

160 

4.0 

3.9 

4.4 

3.8 

3.9 

158 

3.9 

3.8 

4.3 

3.7 

3.8 

156 

3.8 

3.7 

4.2 

3.6 

3.7 

154 

3.7 

3.6 

4.0 

3.4 

3.6 

152 

3-6 

3-5 

3-9 

3.3 

3-5 

150 

3.5 

3o 

3-8 

3.2 

3.4 

148 

3.4 

3.4 

3.7 

3.0 

3.3 

146 

3.4 

3-3 

3-6 

2.9 

3.2 

144 

3-3 

3.2 

3-5 

2.8 

3.1 

142 

3.2 

3.2 

3.4 

2.6 

3.0 

140 

3.1 

3.1 

3-3 

2.5 

3.0 

138 

3.0 

3.0 

3-1 

2.3 

2.9 

136 

3.0 

2.9 

2.9 

2-3 

2.8 

134 

2.9 

2.9 

2.7 

2.1 

2.7 

132 

2.8 

2.8 

2o 

1.9 

2.6 

c 


V 


63 

METROPOLITAN  ACHIEVEMENT  TESTS 

Table  9, 

concluded 

• 

Grade 

Norms  in  Terms  of  Standard  Scores 

• 

Traditional  Grade  Group  -  New  England 

PRIMARY  IT  BATTERY 

x  Xkxxvxrxxvx     xx    ijax  xxjxix 

Test  1 

Test  2         Test  3        Test  4 

Test  5 

STAND 

Arith.  Arith. 

SCORE 

Read. 

Vocab.         Fund.  Prob. 

Spell • 

130 

2.7 

2.7               2.2  1.8 

2.5 

128 

2.7 

2.6               1.8  1.7 

2.4 

126 

2.6 

2.6               1.5  1.5 

2.3 

124 

2.5 

2.5               1.2  1.4 

2.3 

122 

2.5 

2.4  1.3 

2.2 

120 

X  *V  V 

2.4 

2.4  1.1 

2.1 

118 

-i-  X<-J 

2.3 

2.3 

2.0 

116 

2.3 

2.2 

1.9 

114 

X  X  a 

2.2 

2.2 

1.9 

X  J. 

2.1 

H  9  X 

2.1 

M«X 

1.8 

110 

X  XV 

2.1 

2.0 

1.7 

108 

X  V-/  w 

2.0 

2.0 

1.6 

106 

X,  v  w 

2.0 

1.9 

1.6 

104 

1.9 

X  • 

1 .8 

1.5 

102 

1-9 

X  •  *7 

1.7 

1.4 

1  00 

J.WV 

1.8 

X  .  w 

1-7 

1.3 

-X.  9  w 

98 

J. .  o 

J. .  o 

1.3 

X  •  w 

96 

1.7 

1.5 

1.2 

94 

1.7 

1.5 

T  1 

X  .  X 

92 

1.6 

X  •  V 

1.4 

X  •  * 

1.0 

90 

1  .6 

X  .  w 

1 .3 

x  .  v 

88 

1.6 

1.2 

86 

1.5 

X  •  ^ 

1.1 

X  •  X 

84 

1.5 

1.1 

82 

1.4 

80 

1.4 

78 

1.3 

76 

1.3 

74 

1.2 

• 

72 

1.2 

70 

1.1 

68 

1.1 

66 

1.0 

64 

1.0 

c 


c 


Table  10. 


METROPOLITAN  ACHIEVEMENT  TESTS 
Urade  norms  in  Terms  of  Standard  ocores 
Traditional  orade  u-roups  -  New  England 
EOKENTABY  BATTERY 


Test  1 

Test  2 

Test  3 

Test  4 

Test  5 

Test  6 

JTAI  ID . 

Arit  h. 

Arith. 

Lane;  • 

SCORE 

Read  • 

Co  cab  • 

fund  • 

Prob  • 

U  sage 

3pell. 

230 

9,8 

9.5 

7.5 

9.2 

9.6 

8.2 

228 

9,6 

9.2 

7.4 

9.0 

9.3 

8.1 

226 

9.4 

9.0 

7.3 

8.8 

9.1 

8.0 

224 

9.2 

8.8 

7.2 

8.6 

8.8 

7.8 

222 

9.0 

8.6 

7.1 

8.4 

8.6 

7.7 

220 

8.8 

8.4 

7.0 

8.2 

8.4 

7.6 

Pi  ft 

ft  ft 

ft  P 

Q 

D  •  » 

ft  0 

ft  1 

U.J- 

7  4 

216 

8  4 

8-0 

6-8 

7-9 

7.9 

7.3 

214 

8-2 

7-8 

6-7 

7-7 

7.7 

7.2 

212 

w  X 

8-0 

7.6 

w  •  W 

6.6 

7.5 

7.4 

7.0 

210 

7-8 

7.4 

6.5 

7.4 

7.2 

6.9 

208 

t-J  w  w 

7-6 

7-2 

6.4 

7.2 

7.0 

6.8 

206 

7.4 

7.0 

6.4 

7.0 

6.8 

6.7 

204 

7.2 

6.9 

6.3 

6.9 

6.6 

6.5 

202 

7.0 

6.7 

6.2 

6;7 

6.4 

6.4 

200 

6.8 

6.5 

6.1 

6.5 

6.3 

6.3 

198 

6.7 

6.4 

6.0 

6.4 

6.1 

6.2 

196 

6.5 

6.2 

6.0 

6.5 

6.0 

6.0 

194 

6.3 

6.0 

5.9 

6.1 

5.8 

5.9 

192 

6.1 

5.9 

5.8 

6.0 

5.7 

5.8 

190 

6.0 

5.7 

5.8 

5.8 

5.5 

5.7 

188 

5.8 

5.5 

5.7 

5.7 

5.4 

5.5 

186 

5.7 

5.5 

5.6 

5.6 

5.2 

5.5 

184 

5.5 

5.3 

5.5 

5.4 

5.1 

5.3 

182 

5.4 

5.2 

5.4 

5.3 

5.0 

5.2 

180 

5.3 

5.0 

5.4 

5.2 

4.8 

5.1 

178 

5.1 

4.9 

5.3 

5.0 

4.7 

4.9 

176 

5.0 

4.8 

5.2 

4.9 

4.5 

4.8 

174 

4.8 

4.7 

5.1 

4.8 

4.4 

4.7 

172 

4.7 

4.5 

.5.0 

4.6 

4.3 

4.6 

■ 


( 
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METROPOLITAN  ACHIEVEMENT  TESTS 
Table  10,  continued 

Grade  Norms  in  Terms  of  Standard  Scores 

Traditional  Orade  Group  -  New  England 

ELEMENTARY  BATTERY 


Test  1 

Test  2 

Test  3 

 —  ■  1  

Test  4 

Test  5 

Test  6 

STAND. 

Arith. 

Arith. 

Lang. 

SCORE 

Read. 

Vocab . 

Fund. 

Pr  ob. 

Usa§e 

Spell. 

170 

4.6 

4.4 

4.9 

4.5 

4.1 

4.5 

168 

4.5 

4.3 

4.8 

4.4 

4.0 

4.4 

166 

4.4 

4.2 

4.7 

4.2 

3.9 

4.3 

164 

4.2 

4.0 

4.6 

4.1 

3.7 

4.1 

162 

4.1 

4.0 

4.5 

4.0 

3.6 

4.0 

160 

4.0 

3.9 

4.4 

3.8 

3-5 

3.9 

158 

3.9 

3.8 

4.3 

3-7 

3.4 

3.8 

156 

3.8 

3.7 

4.2 

3.6 

3.2 

3.7 

154 

3-7 

3.6 

4.0 

3.4 

3.2 

3.6 

152 

3.6 

3.5 

3-9 

3.3 

3.1 

3.5 

150 

3.5 

3.5 

3.8 

3.2 

3.0 

3.4 

148 

3.4 

3.4 

3.7 

3.0 

2.9 

3-3 

146 

3.4 

3.3 

3.6 

2.9 

2.8 

3.2 

144 

3.3 

3.2 

3.5 

2.8 

2.7 

3-1 

142 

3.2 

3-2 

3-4 

2.6 

2.6 

3.0 

140 

3.1 

3.1 

3-3 

2.5 

2.5 

3.0 

138 

3.0 

3.0 

3.1 

2.3 

2.4 

2.9 

136 

3.0 

2.9 

2.9 

2.3 

2.3 

2.8 

134 

2.9 

2.9 

2.7 

2.1 

2.2 

2.7 

132 

2.8 

2.8 

2.5 

1.9 

2.1 

2.6 

130 

2.7 

2.7 

2.2 

1.8 

2.0 

2.5 

128 

2.7 

2.6 

1.8 

1.7 

2.0 

2.4 

126 

2.6 

2.6 

1.5 

1.5 

1.9 

2.3 

124 

2.5 

2.5 

1.2 

1.4 

1.8 

2.3 

122 

2.5 

2.4 

1.3 

1.7 

2.2 

120 

2.4 

2.4 

1.1 

1.6 

2.1 

118 

2.3 

2.3 

1.6 

2.0 

116 

2.3 

2.2 

1.5 

1.9 

114 

2.2 

2.2 

1.4 

1.9 

112 

2.1 

2.1 

1.3 

1.8 

I 


METROPOLITAN  ACHIEVEMENT  TESTS 

Table  10,  concluded 

Oracle  ITorms  in  Terns  of  Standard  Scores 

Traditional  Grade  Groups  -  Not?  England 
ELHZ  LENTARY  3ATTERY 


Test  1    Test  2    Test  3    Test  4    Test  5    Test  6 
STAND-  Arith.    Arith.  Lang. 

SCORE  Read.      Vocab.     ?und.      Prob.      Usage  Spell. 


110 

2.1 

2.0 

1.2 

1.7 

108 

2.0 

2.0 

1.2 

1.6 

106 

2.0 

1.9 

1.1 

1.6 

104 

1.9 

1.8 

1.0 

1.5 

102 

1.9 

1.7 

U4 

100 

1.8 

1.7 

1.3 

98 

1.8 

1.6 

1.3 

96 

1.7 

1.5 

1.2 

94 

1.7 

1.5 

1.1 

92 

1.6 

1.4 

1.0 

90 

1.6 

1.3 

88 

1.6 

1.2 

86 

1.5 

1.1 

84 

1.5 

1.1 

32 

1.4 

80 

1.4 

78 

1.3 

76 

US 

74 

1.2 

72 

1.2 

i 
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1 

Q 

§§ 
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CD 

Eh 

CO 
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CO 
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Eh 

CO 
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METROPOLITAN  ACHIEVEMENT  TESTS 
Grade  Norms  in  Terms  of  Standard  Scores 
Modal  Age  Group  -  New  England 
PRIMARY  I  BATTERY 


X  w  0  w  X 

X  w  D  w  *^ 

X  w  S  u 

HwX  u 

,  ,  <J  X  SA 

ivica.il . 

TvTi  l  m  V>  p  T  a 

IN  IXlllU  w  X  0 

1  7ft 

X  (  o 

4  -Q 

4-7 

1  76 
J.  #  o 

4.  ft 

4. ft 

4-6 

4  Q 

if* 

4  7 

4-7 

4.  5 

4  ft 

172 

4.6 

4.6 

4.4 

4.7 

170 

4.5 

4.5 

4.2 

4.5 

1  Aft 

4  3 

4  3 

fr  .  «J 

4  1 

fr  •  X 

4  4 

^x  .  *x 

1  AA 

4  2 

4  2 

4  1 
*x  •  X 

4  3 
*x  .  c 

1  A4 
XO  fr 

4  1 
rr  .  X 

4  1 
"r  •  x 

4  0 

4  1 
fx  »  X 

16? 
ID  <i 

4  n 

fr  .  *J 

4  o 

0  •  V 

4  o 

*x  .  \J 

1  AH 

0  •  V 

0  •  V 

3  ft 

0  •  O 

3  ft 
0  •  o 

1  Rft 
ISO 

^  ft 

^  ft 

0  .  O 

^  7 
0  •  r 

3  7 

0  •  f 

1  RA 

0  •  r 

3  7 

3  7 
0  •  r 

3  5 

0.0 

1  S4 

3-6 

3.6 

WAV 

3.6 

3.4 

152 

3.6 

3.6 

3.5 

3.2 

150 

3.5 

3.5 

3.4 

3.1 

148 

3.4 

3.4 

3.4 

2.9 

146 

3.3 

3.3 

3.3 

2.8 

144 

3.2 

3.2 

3.2 

2.6 

142 

3.1 

3.1 

3.1 

2.4 

140 

3.0 

3.0 

3.0 

2.3 

138 

3.0 

3.0 

5.0 

2.1 

136 

2.9 

2.9 

2.9 

2.0 

134 

2.8 

2.8 

2.8 

1.8 

132 

2.8 

2.8 

.2.7 

1.7 

130 

2.7 

2.7 

2.7 

1.5 

128 

2.6 

2.6 

2.6 

1.4 

126 

2.5 

2.5 

2.5 

1.2 

• 

124 

2.5 

2.5 

2.4 

-1.1 

122 

2.4 

2.4 

2.3 

120 

2.3 

2.3 

2.3 

■ 
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METROPOLITAN  ACHIEVEMENT  TESTS 
Table  12,  concluded. 

Grade  Norms  in  Terras  of  Standard  Scores 

Modal  Age  Group  -  New  England 

PRIMARY  I  BATTERY 


Test  1 

Test  2 

Test 

S  TAND . 

word 

Wor  d 

word 

SCORE 

Pic  t . 

Recog . 

Mean 

i  n  Q 

llo 

2.3 

2.3 

2.2 

116 

2  .2 

2.2 

2.1 

114 

2.1 

2.1 

2.1 

112 

2 . 1 

2.1 

2  .0 

110 

2.0 

2.0 

1.9 

108 

2.0 

2.0 

1.9 

106 

1 .9 

1 .9 

1  .b 

104 

1 .9 

1.9 

1 .8 

102 

1 .8 

1 .8 

1 .7 

100 

1.8 

1 .8 

1 .6 

98 

1 .7 

1 .7 

1.6 

96 

1 .7 

1 .7 

1.5 

94 

1 .6 

1 .6 

1 .4 

92 

1  .o 

1 .6 

1.3 

90 

1.5 

1.5 

1.3 

88 

1.5 

1.5 

1.2 

86 

1.4 

1.4 

1.2 

84 

1.4 

1.4 

1.1 

82 

1.4 

1.4 

1.1 

80 

1.3 

1.3 

1.0 

78 

1.3 

1.3 

76 

1.2 

1.2 

74 

1.2 

1.2 

72 

1.2 

1.2 

70 

1.2 

1.2 

68 

1.1 

1.1 

64 

1 .1 

1 .1 

62 

1.0 

1.0 

60 

1.0 

1.0 

Test  4 
Numbers 


« 


s 


Table  13, 


METROPOLITAN  ACHIEVEMENT  TESTS 
Grade  Norms  in  Terms  of  Standard  Scores 
Modal  Age  Group  -  New  England 
PRIMARY    II  BATTERY 




Test  1 

Test  2 

Test  3 

Test  4 

Test  5 

STAND. 

Arith. 

Arith. 

SCORE 

Read. 

Vocab. 

Fund. 

Prob. 

Spell. 

200 

6.4 

6.2 

6.0 

6.2 

6  .0 

198 

6 .3 

6.0 

5.9 

6.1 

5.8 

196 

6.1 

5.9 

5.8 

6.0 

5.7 

194 

5.9 

5.8 

5o8 

5.9 

5.6 

192 

5.8 

5.6 

5.7 

5.8 

5.5 

190 

5.7 

5.5 

5.6 

5.7 

5.4 

188 

5.5 

5.4 

5.6 

5.5 

5.2 

186 

5.4 

5.3 

5.4 

5.4 

5.1 

164 

5.3 

5.1 

5.3 

5.3 

5.0 

182 

5.1 

5.0 

5.3 

5.2 

4.9 

180 

5.0 

4.9 

5.2 

5.1 

4.8 

178 

4.9 

4.7 

5.1 

5.0 

4.6 

176 

4.8 

4.6 

5.0 

4.9 

4.5 

174 

4.7 

4.5 

4.9 

4.8 

4.4 

too 

172 

A  £1 

4.6 

A  A 

4.4 

a  d 

4.8 

a  n 

4.7 

A  rz 

4.3 

170 

4.5 

4.2 

4.7 

4.5 

4.2 

168 

4.3 

4.1 

4.7 

4.4 

4.1 

166 

4.2 

4.1 

4.6 

4.3 

4.0 

164 

4.1 

4.0 

4.5 

4.1 

3.9 

162 

4.0 

3.9 

4.4 

4.0 

3.8 

160 

3.9 

3.8 

4.3 

3.8 

3.7 

158 

3.8 

3.7 

4.2 

3.7 

3.6 

156 

3.7 

3.7 

4.1 

3.5 

3.5 

154 

3.6 

3.6 

4.0 

3.4 

3.5 

152 

3.6 

3.5 

3.9 

3.2 

3.4 

150 

3.5 

3.4 

3.8 

3.1 

3.3 

148 

3.4 

3.4 

3.7 

2.9 

3.2 

146 

3.3 

3.3 

3.6 

2.8 

3.1 

144 

3.2 

3.2 

3.5 

2.6 

3.0 

142 

3.1 

3.1 

3.4 

2.4 

2.9 

73 

METROPOLITAN  ACHIEVEMENT  TESTS 

Table  13, 

continued 

• 

Grade 

Norms  in 

Terms  of  Standard  Scores 

• 

Modal  Age 

Group  -  New  England 

PRIMARY  II  BATTERY 

Test  1 

Test  2 

Test  3       Test  4 

Test  5 

STAND. 

Arith.  Arith. 

SCORE 

Read  • 

Vocab. 

Fund.  Prob. 

Spell. 

±4U 

O  •  U 

3.0 

3.3  2.3 

o  o 

2.8 

l«5o 

o  •  u 

3.0 

3.2  2.1 

o  o 

2 .8 

loo 

<s .  y 

2.9 

3.0  2.0 

2.7 

134 

2.8 

2.8 

2.9  1.8 

O  /? 

2.6 

132 

2.8 

2.7 

2.8  1.7 

o  cz 

2.5 

130 

<d.7 

2.7 

2.7  1.5 

O  A 

2.4 

t  o  o 

128 

o  c 
C  .O 

2.6 

2.7  1.4 

O  rz 

2.3 

126 

O  K 

c.  0 

2,5 

2.5  1.2 

2.2 

T  O  VI 

124 

2.0 

2.4 

2.4  1.1 

o  o 

2.2 

TOO 

122 

2.4 

2.3 

2.3 

2.1 

120 

2i.O 

2.3 

2.2 

2.0 

llo 

2.2 

1.9 

116 

Cud 

2.1 

1.9 

114 

2.1 

2.1 

1.8 

112 

2.1 

2.0 

1.7 

110 

2.0 

1.9 

1.6 

108 

2.0 

1.9 

1.6 

"1  rt  C 

106 

1.9 

1.8 

1.5 

104 

1.9 

1.8 

1.4 

102 

1.8 

1.7 

1.4 

100 

1.8 

1.6 

1.3 

98 

1  .  / 

1.6 

1.2 

96 

1.7 

1.5 

1.2 

94 

1.6 

1.4 

1.1 

92 

1.6 

1.3 

1.1 

90 

1.5 

1.3 

1.0 

88 

1.5 

1.2 

86 

1.4 

1.2 

84 

1.4 

1.1 

82 

1.4 

1.1 

METROPOLITAN  ACHIEVEMENT  TESTS 
Table  13,  concluded. 

Grade  Norms  in  Terms  of  Standard  Scores 

Modal  Age  Group  -  New  England 

PRIMARY  II  BATTERY 


Test  1         Test  2         Test  3        Test  4       Test  5 
STAND.  Arith.  Arith. 

SCORE  Read.  Vocab.         Fund.         Prob.  Spell. 


80 

1.3 

78 

1.3 

76 

1.2 

74 

1.2 

72 

1.2 

70 

1.2 

68 

1.1 

66 

1.1 

64 

1.1 

62 

1.0 

60 

1.0 

c 


METROPOLITAN  ACHIEVEMENT  TESTS 

Table  14. 

Grade  Norms  in  Terms  of  Standard  Scores 
Modal  Age  Group  -  New  England 
ELEMENTARY  BATTERY 


Test  1      Test  2        Test  3      Test  4      Test  5      Test  6 
STAND.  Arith.      Arith.  Lang. 

SCORE       Read.        Vocab.        Fund.        Prob.        Usage  Spell. 


0*Z  A 

254 

ft  n 
9.7 

ft  K 

9 . 0 

7.0 

9.3 

9  .6 

8.1 

252 

ft  c 

9 . 5 

9.5 

n  a 

7  .4 

9 . 1 

9.3 

7.9 

or/ A 

250 

ft  »z 

9.5 

9 . 1 

7.5 

8.8 

9  •  0 

7.8 

o  o  o 

2<o8 

9 . 1 

8 . 9 

7.2 

8 . 6 

8.7 

7.7 

o  o  *s 

226 

8.9 

8 . 7 

7 . 1 

8.4 

8 . 5 

7.5 

O  O  A 

O  ♦  / 

o  .  0 

ri  r\ 

f  •  u 

o.  2 

7.4 

o  o  o 

O  •  0 

Q  rZ. 

o .  o 

A  ft 

O  ft 

o  .0 

O  ft 

r?  it 

7.5 

Q 

o  •  o 

Q  1 
O  .  1 

£  Q 

o  o 
f  .6 

<d±o 

Q  O 

o .  <c 

17  ft 

/  •  y 

0  .O 

7.6 

7.0 

n  ft 

7  .0 

216 

8.0 

7.7 

6.7 

7.4 

7.4 

6.9 

214 

7.8 

7.5 

6.6 

7.2 

7.2 

6.8 

212 

7.6 

7.3 

6.5 

7.1 

6.9 

6,7 

210 

7.4 

7.1 

6.4 

6.9 

6.7 

6.6 

208 

7.2 

6.9 

6.5 

6.7 

6.5 

6.4 

206 

7.0 

6.7 

6.2 

6.6 

6.3 

6.3 

204 

6.7 

6.5 

6.1 

6.4 

6.2 

6.2 

202 

6.6 

6.3 

6.1 

6.5 

6.0 

6.1 

200 

6.4 

6.2 

6.0 

6.2 

5.9 

6.0 

198 

6.3 

6.0 

5.9 

6,1 

5.8 

5.8 

196 

6.1 

5.9 

5.8 

6.0 

5.6 

5.7 

194 

5.9 

5.8 

5.8 

5.9 

5.5 

5.6 

192 

5.8 

5.6 

5.7 

5.8 

5.4 

5.5 

190 

5.7 

5.5 

5.6 

5.7 

5.2 

5.4 

188 

5.5 

5.4 

5.5. 

5.5 

5.1 

5.2 

186 

5.4 

5.3 

5.4 

5.4 

5.0 

5.1 

184 

5.3 

5.1 

5.3 

5.3 

4.8 

5.0 

182 

5.1 

5.0 

5.3 

5.2 

4.7 

4.9 

180 

5.0 

4.9 

5.2 

5.1 

4.5 

4.8 

178 

4.9 

4.7 

5.1 

5.0 

4.4 

4.6 

176 

4.8 

4.6 

5.0 

4.9 

4.3 

4.5 

82 


METROPOLITAN  ACHIEVEMENT  TESTS 
Table  14,  continued. 

Grade  Norms  in  Terms  of  Standard  Scores 

Modal  Age  Group  -  New  England 

ELEMENTARY  BATTERY 

Test  1      Test  2       Test  3      Test  4      Test  5      Test  6 
STAND.  Arith.      Arith.  Lang. 

SCORE     Read.       Vocab.       Fund.       Prob.       Usage  Spell. 


174 

4.7 

4.5 

4.9 

4.8 

4.2 

4.4 

172 

4.6 

4.4 

4.8 

4.7 

4.0 

4.3 

170 

4.5 

4.2 

4.7 

4.5 

3.9 

4.2 

168 

4.3 

4.1 

4.7 

4.4 

3.8 

4.1 

166 

4.2 

4.1 

4.6 

4.3 

3.6 

4.0 

164 

4.1 

4.0 

4.5 

4.1 

3.5 

3.9 

162 

4.0 

3.9 

4.4 

4.0 

3.4 

3.8 

160 

3.9 

3.8 

4.3 

3.8 

3.2 

3.7 

158 

3.8 

3.7 

4.2 

3.7 

3.1 

3.6 

156 

3.7 

3.7 

4.1 

3.5 

3.0 

3.5 

154 

3.6 

3.6 

4.0 

3.4 

2.9 

3.5 

152 

3.6 

3.5 

3.9 

3.2 

2.8 

3.4 

150 

3.5 

3.4 

3.8 

3.1 

2.6 

3.3 

148 

3.4 

3.4 

3.7 

2.9 

2.5 

3.2 

146 

3.3 

3.3 

3.6 

2.8 

2.4 

3.1 

144 

3.2 

3.2 

3.5 

2.6 

2.3 

3.0 

142 

3.1 

3.1 

3.4 

2.4 

2.2 

2.9 

140 

3.0 

3.0 

3.3 

2.3 

2.1 

2.8 

138 

3.0 

3.0 

3.2 

2.1 

2.0 

2.8 

136 

2.9 

2.9 

3.0 

2.0 

1.9 

2.7 

134 

2.8 

2.8 

a  q 

1.8 

1.8 

2.6 

132 

2.8 

2.7 

2.8 

1.7 

1.7 

2.5 

130 

2.7 

2.7 

2.7 

1.5 

1.7 

2.4 

128 

2.6 

2.6 

2.7 

1.4 

1.6 

2.3 

126 

2.5 

2.5 

2.5 

1.2 

1.5 

2.2 

124 

2.5 

2.4 

2.4 

1.1 

1.4 

2.2 

122 

2.4 

2.3 

2.3 

1.3 

2.1 

120 

2.3 

2.3 

2.2 

1.2 

2.0 

118 

2.3 

2.2 

1.2 

1.9 

116 

2.2 

2.1 

1.1 

1.9 

c 


i 


MBTBOPOLITjiH  ACHIKVEIL1ENT  TS3T3 
Table  14,  concluded 

Grade  Norms  in  Terms  of  standard  Jcores  . 

i.iodal  Agje  Group  -  New  England 

ELELENTaRY  BATTERY 

Test  1  Test  2      Test  3        Test  4        Test  5      Test  6 

STAND .  Arith.        Arith.  Lang. 

300 RE        Read.  Vo cab .      Fund.          Prob.  Usage  Spell. 

114           2.1  2.1  1.0  1.8 

112            2.1  2.0  1.7 

110            2.0  1.9  1.6 

108            2.0  1.9  1.6 

106            1.9  1.8  1.5 

104            1.9  1.8  1.5 

102            1.8  1.7  1.4 

100            1.8  1.6  1.3 

98            1.7  1.6  1.3 

96            1.7  1.5  1.2 

94            1.6  1.4  1»1 

92            1.6  1.3  1-1 

90            1.5  1.3  l-° 

88            1.5  1.2 

86            1.4  1.2 

84            1.4  1.1 

82            1.4  1.1 

80            1.3  1.1 

78  1.3 

76  1.2 

74  1.2 
72  1.2 
70  1.2 
68  1.1 
66  1.1 
64  1.1 
62  1.0 
60  1.0 
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CENTER  V 

COMPARISON  OF  NEW  ENGLAND  NORMS  wITE  RATIONAL 

The  final  objective  stated  in  the  purpose  of  this  study 
was  to  compare  the  New  England  norms  with  the  national  norms 
already  prepared  and  in  use. 

The  charts  included  in  the  previous  chapter  give  a  graphic) 
representation,  sub-test  by  sub-test,  of  this  comparison  for 
both  the  traditional  grade  groups  and  the  modal  age  groups. 
This  chapter  continues  the  co  .parison  by  verbal  interpretation 

Traditional  Grade  Group. 

In  Reading  the  New  England  norms  coincide  with  the  nation^ 
norms  in  Grades  2.2  through  6.2,  then  the  New  England  norr.3 
drop  below  a  bit  through  Grade  9.2.    At  both  ends  of  the  dis- 
tribution,  the  trend  of  the  extrapolated  lines  places  New 
England  slightly  at  an  advantage. 

For  Vocabulary,  New  England  norms  are  higher  throughout 
the  distribution  except  in  the  lower  end  of  the  extrapolated 
area,  where  for  Grade  1  the  assigned  values  are  a  bit  higher. 

The  two  norm  lines  for  Arithmetic  7undamentals  cross  back 
and  forth  several  times.    New  England  is  superior  in  Grades  3. 
and  through  8.0,  then  in  the  upper  extrapolated  area  the 
national  norms  take  the  lead  to  Grade  9.6  when  they  are  super- 
seded again  by  New  England.     In  the  lower  extrapolated  area 
i\iew  England  is  higher  until  Grade  2.5,  then  the  national 
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leads  to  Grade  3.2. 

In  Arithmetic  Problems  the  New  England  norms  are  higher 
from  Grades  2.2  to  5.6,  then  national  norms  are  ahead  for  the 
rest  of  the  range  and  through  all  of  the  extrapolated  area. 

For  Language  Usage  combined  with  English  I  and  II,  New  Eng- 
land norms  are  significantly  higher  at  the  lower  end  of  the  dis- 
tribution, gradually  leveling  off  until  they  merge  with  the  nat- 
ional norms  at  Grade  8.2.  After  Grade  9.2  the  national  norms  are 
slightly  higher  through  the  extrapolated  areas. 

In  the  narrowest  sub-test  range  of  the  study,  Advanced 
English  I, II  and  III,  the  New  England  norms  lead  all  the  way, 
becoming  increasingly  higher  at  each  grade  level. 

Except  in  the  year  from  Grade  8.2  to  9.2,  the  Literature 
norms  for  New  England  are  slightly  below  the  national  norms  in 
the  interpolated  areas,  while  in  both  ends  of  the  extrapolated 
area,  New  England  leads. 

Throughout  the  entire  distribution  of  History  and  Civics 
New  England  norms  coincide  with,  or  surpass,  the  national  norms. 

In  Geography,  within  the  interpolated  area,  New  England 
drops  below  the  national  norms  except  in  the  last  half  of 
Grade  8,  while  the  trend  of  the  extrapolated  lines  at  both  ends 
of  the  distribution  giveB  New  England  the  ascendancy. 

In  Science,  New  England  fares  least  well,  being  widely  di- 
vergent from  national  norms  at  the  start  of  the  distribution;  the 
divergence  narrowing  as  the  grade  levels  increase  until  the 


_ 
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New  England  extrapolated  line  gives  this  area  superiority  in 
Grade  10 . 

In  Spelling  the  New  England  norms  are  the  higher  throughout 
the  entire  distribution. 

Considering  only  the  interpolated  areas  since  they  are  the 
ones  which  represent  the  actual  standard  scores  of  the  test  dis- 
tributions, a  consolidation  of  the  separate  sub-test  analyses 
yields  the  following  findings.  In  Vocabulary,  Language  Usage, 
Advanced  English,  and  Spelling,  New  England  norms  are  consis- 
tently higher  than  the  national  norms.  In  Reading,  and  History 
and  Civics,  the  New  England  norms  coincide  with  the  national 
norms  part  of  the  way  -  Reading  for  four  grades,  then  dropping 
below;  History  and  Civics  for  four  grades,  then  rising.  The 
New  England  norms  for  Arithmetic  Fundamentals  are  higher  until 
Grade  8.0  is  reached,  after  which  they  drop  below;  while  in 
Arithmetic  Problems  the  New  England  norms  are  higher  through 
Grade  5.6  after  which  they,  too,  drop.  In  Literature  and  Geog- 
raphy, the  New  England  norms  are  lower  than  national  norms  ex- 
cept in  Grades  8  and  9,  while  the  New  England  norms  for  Science 
are  below  all  the  way.  f 

Modal  Age  Group 

In  Reading,  except  for  the  first  half  of  Grade  2,  the  nat- 
ional norms  are  higher  than  the  New  England  norms  throughout  the 
interpolated  range.  At  both  ends  of  the  extrapolated  area,  how- 
ever, New  England  is  slightly  higher. 

In  Vocabulary,  the  New  England  and  national  norms  are  the 


same,  until  at  Grade  8.7,  the  New  England  norms  diverge  and 
remain  on  the  higher  level.    For  the  extreme  low  end  of  the  ex- 
trapolated area  the  national  norm  line  takes  the  lead  until  the 
second  grade  is  approached* 

For  Arithmetic  Fundamentals  the  New  England  norms  are  high- 
er at  all  points  of  the  distribution  except  in  the  low  end  of 
the  extrapolated  area  where  the  national  norms  are  higher. 

In  Arithmetic  Problems,  the  New  England  norms  are  higher 
up  to  Grade  6.5  when  the  national  norms  gain  and  maintain 
ascendancy. 

The  New  England  norms  for  Language  Usage  are  higher  through- 
out the  entire  distribution. 

In  Advanced  English  I,  II,  and  III,  the  New  England  norms 
lead  except  in  the  extrapolated  area  of  Grade  10. 

For  Literature,  the  New  England  norms  are  higher  all  the 
way  except  between  Grades  7.2  and  8.2  when  they  coincide  with 
the  national  norms. 

In  History  and  Civics,  throughout  the  entire  interpolated 
area,  the  New  England  norms  drop  below  the  national  norms,  whiia 
in  the  extrapolated  areas,  the  New  England  norm  line  is  higher 
at  both  ends  except  for  the  segment  from  Grade  9.2  to  Grade  10.0. 

For  the  entire  interpolated  area  for  Geography,  the  New 
England  norm  line  again  drops  below,  but  is  above  for  both  parts 
of  the  extrapolated  section. 

Likewise,  in  Science,  the  New  England  norm  line  is  down, 
farther  below  than  in  any  other  sub-test,  yet  in  the  entire 
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lower  extrapolated  area,  it  is  far  higher  than  the  national 

norm  line,  as  it  is  also  in  the  urade  10.0  to  11.0  section  of 

the  extrapolated  area. 

• 

In  Spelling,  the  Now  England  norm  line  is  on  top  throughout 

the  entire  distribution. 

In  the  Modal  Age  Group,  throughout  the  entire  interpolated 

area,  the  I-Jew  England  norms  are  higher  than  the  national  norms 

in  Language  Usage,  advanced  English,  Literature  and  Jpelling; 

in  Vocabulary  they  are  identical;  in  Arithmetic  fundamentals 

they  are  above  when  they  do  not  coincide  while  in  Arithmetic 

Problems  they  coincide  to  Grade  6.5,  then  drop  below.    On  the 

negative  side,  the  New  England  norms  are  below  the  national 

norms  for  Reading,  History  and  Civics,  Geography  and  -Science  • 

Evaluation  of  the  findings. 

Jince  an  analysis  of  each  individual  community  was  not  pos- 

sible in  connection  with  this  study,  the  reasons  for  observed 

differences  and  agreements  cannot  be  determined.    Earlier  it 

was  stated  that  each  region  does  have  certain  varia- 

ble factors  peculiar  to  its  own  environment,  such  as  curriculum 

differences  in  content,  placement  and  time  allotted;  varying 

lengths  of  school  year;  diverse  racial  and  socio-economic  prob- 

lems; and  different  proportions  of  city,  town  and  rural  schools. 

It  must  be  assumed  that  among  these  variables  is  the  answer  to 

• 

why  New  England  norms  are  consistently  higher  than  national 

norms  in  Language  Usage,  Advanced  English  and  Spelling,  and  con- 

sistently lower  than  the  national  norms  in  Science  and  ueography 

as  well  as  to  the  narrower  shades  of  difference  in  norms. 
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CHAPTER  VI 

$ 

aOMMABT  AKD  CONCLUSIONS 
Summary  of  the  Purpose  of  the  Jtudy. 

The 

purpose  of  tu_is  study  was  to  establish,  by  the  use  of 

approved 

scientific  statistical  methods,  grade  norms  for  the 

New  England  regional  unit  of  the  1947  revision  of  the  Metropoli- 

tan achievement  Tests  and  to  compare  them  with  the  national 

norms  already  available  in  connection  with  this  revised  standard 

ization. 

Preparation  of  Nonas. 

Grade  norms  have  been  prepared  according  to  the  following 

procedure 

steps  which  constituted  a  logical  treatment  of  the 

problem  of  this  study: 

(1) 

Setting  up  grade-by  grade  frequency  distributions  of 
standard  scores  for  each  of  the  eleven  sub-tests  of 
the  Metropolitan  Achievement  Tests  for  the  traditiona] 
grade  group  for  New  England  and  the  national  stan- 
dardization group,  on  Otis  Normal  Percentile  Charts. 

(2) 

Setting  up  grade-by-grade  frequency  distributions  of 
standard  scores  for  each  of  the  e la Ten  sub-tests  of 
the  Metropolitan  Achievement  Tests  for  the  modal  age 
group  for  New  England  and  the  national  standardizatioi 
group,  on  Otis  Normal  Percentile  Charts, 

(3) 

Finding  the  median  for  each  distribution  for  both  the 
New  England  group  and  the  national  group. 

n 

(4) 

Laking  grade  norm  charts,  in  terms  of  standard  scores 
and  grade  units. 

(5) 

Plotting  the  points  on  the  grade  norm  charts  and  draw- 
ing smooth  curves  through  the  plotted  points. 

>  ■ 

(6) 

Surmounting  the  inherent  difficulties  in  interpola- 
tion and  extrapolation. 

(7)  Reading  off  and  tabling  the  grade  equivalent  values. 

(8)  Comparing  the  New  England  norms  with  the  national 
norms • 

(9)  Evaluating  the  results  of  the  comparison. 
Conclusions. 

Although  in  a  few  scattered  segments  of  the  norm  lines, 
the  New  England  lines  coincided  with  the  national  norm  lines, 
by  far  the  greater  area  was  at  variance.  Apparently  enough  of 
the  variable  factor  possibilities  were  existent  in  the  New  Eng- 
land region  to  produce  a  set  of  norms  different  from  the  nation- 
al norms  which  had  included  the  sampling  used  in  this  study. 
This  fact  substantiates  the  justification  for  this  study,  and 
proves  that  regional  norms,  in  this  case,  New  England  norms, 
are  a  valuable  added  interpretative  device  for  a  more  complete 
understanding  of  test  results. 

Limitations. 

This  study,  as  herein  presented,  has  been  delimited  by  two 
factors.  First,  it  was  intended  originally  to  include  the  prepa- 
ration of  percentile  norms,  but  in  view  of  the  magnitude  of  the 
task,  the  time  element  was  prohibitive.  Secondly,  an  intensive 
study  of  each  individual  community  represented  in  the  New  Eng- 
land sector  of  this  standardization  would  have  yielded  signifi- 
cant data  toward  a  more  accurate  evaluation  of  the  norms  which 
were  secured. 
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Ke  comme  nda  t  ion  s • 


Two  valuable  additions  to  this  study  would  be: 

(1)  The  preparation  of  percentile  norms  based  on  tt 
data  used  for  this  study, 

(2)  An  analysis  of  factors  of    joints  of  extreme 
difference  in  connection  with  the  individual 
communities  which  constituted  the  sampling  of 
this  study. 
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